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.•J<y^^-y<^05-&WS'J-&*^3 5~8 0M«%«SBHfi^fe 

im.^fWf' 1 0 0 0 n m^J^T•^^ A^O^i^Sfi^g*^ 3 0 
0 n m\:X^-r:'S>^mim 1 IS«€)fa^?«ffl7j<'tt^i!t?So 

3 ] rnXm-m"" 2 O O n m«TT% 
'■.!fmH-<^W^%t'?-Wi^ 1 0~ 1 0 0 n m<DSEHtcfe«W 

2fEl«©iHat!«ffl7J<'l4^i(iSo 

[if 5 ] 7-* {b-&!fei«*^ 
W^7^:^ffi-efe5«*«K 2. 3Xt±4fB«<^>ia® 

[If *a 6 ] T=-^ y>&m^M-mm^'ii^\'ctmwf' 

Ctt5l<3l8] . 7-*>"t4S:6'«*;U'-l<^>'/l'a"^SStt 

CW^«9] 7-:i->"tt»^*««ll§i^^<t^1^S'^ 
2 0 0 0 t(±-efe5W 7 Xtt 8 IHIK 

CW*^ 10] 7-* 

^'D7t;:/-b;Ht:M*4^ffl''"^W*SK 2. 3. 5. 

6. 7. 8x«9faic<ofHa^?Kffl7i<'ft5J-tstJRo 
[ii*sii] 7-^yes-&«*^^s^?'ft:^ti 

d t (c J; ^# ?) n« 7-* i^u:^ -f^MW^ 

«fflV^Stt^«4. 5. 6. 7, 8Xt±9fa«<0fH^?R 

Si 0X«1 1 ia^<OfBSJ^ffl7j<14»^ffi<, 



-i'>i^D*:/-fe;Hl::»i|^*ffl''^S«5R]lK 2. 3. 5. 
[« 14] 7-;t >"l4»^*«^it5^?<t^1* 

i|St^fflV^^»5RS4. 5. 6. 7. 8Xti9famOiB^ 

15] 7-* >14S^*«^S^^ ik^l^S 

4^^. ma'i4^i:^^a^fflv^T7-*:/tta<^)-si5Xtt-r 

'<T?r4'SfP?-<^«Jli:tcJ:!3#6tiS7-:t>"tt-=?'l' i^ 
D*:^-lr;W^:M5l^«rfflv^5tt««l^ 2. 3. 4. 5. 

6. 7. 8X«9fH^©fH»?Sffl7j<'ffi^if?^o 

(D7-:i-:/ttS<^-BI5X«-r'<T^ia»tt<t^'i^-et 
T fffP «^SI^X« =P y -y <^ i: . Tkttifift^ 

Tf#^n^-&7j<'^-4^^^ffl-r«i»s^si 3X«i 4fa 

|g(DfHfi^)Sffl7K'l4»S!J^o 
CW5RS17] tt^JSK 2. 3. 4. 5. 6. 7. 
8. 9. 10. IK 12. 13. 14. 1 5Xtt 1 6 

f5«<Dfa»?sffl7j<tt^f??«^^w-r^fHa?So 

[W*ai8] -ry^v'x'y h^^'Jy^-fflTfe^tt 

*]ii 7iHic®ia»^o 

[0 0 0 1] 

[^9^<55iS-r-?.g^^rj^^] *^BJli. 7i<tt:<P-;l'-^>. 

•;^;l'i;'x-y h:^S. -9— v x >y h:^^-^tfxV73 5^ 
Hco^i- yf^"-^ y F ^^-r :/<^-i' y^ -^x -y h 7°U y ^— ffl 
07i<ttfHS?S^S3i-r5fci6(DtJ3|^i:LT«ffl^-7^' ^ 

[0 0 0 2] 

A\ if7t'l4Rt>*W7j<14il«>F.aS>S:*-r§o 
[0 0 0 3] jfi^. iiH)teeRt«*'l4<^F-g^*Pi*'^S 

[0 0 0 4] Ujb^L^A^P.. 
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LxMmmm^m^ u^itntf . * ^ :7;i/^ o h p tos 

So 

CO 0 0 6] cnih<Dmmi^^m^T^rcibic. &rfic 

tlTV^So Wr^^BSe 2-9 5 3 6 6^^^{C 

:/-b;l'^f2»^{CfflV^S7?ffi. ItSfl^ 1 - 1 7 0 6 7 2 

^fStCfflV^^T^Ss !itP^¥5-3 9 4 4 m'Mc^t. 

t^y^m. #p^¥6-3 13 14 1 ■^i.^^ificttsfe? 

[000 73 

-f^M\L Lfc tycoon. if?fett{c^ S i: v^ ^ rr3®^S^ 
«s )(!4@*^:fc:^v^fc46{c. Mem JlfelSJ^tfJIIfe'lSlF 

T'«i=5: v-r <^ D z^-uMtmn^mm-r ^cutimi. 
[0 0 0 8] :^mMf3''mfk\^^o t-t-?>mmii. 7i<^<D 



ffitiZ-cfaa^^ffit^v-r ^ a 7'-tr;l/{tlI*4#*7i<'l4^S{ 

So 

[0 0 0 9] 

ti-if^y-:;^ ^^T-^y^w^^m-^'^=?-\'c^'^ 

WTKtt^^tSjfgT'feoT. 7--^y'^^^^xits-:r^M\L 

wm^<r>Mmm5L\tij-if-yy=7y^<^^'^^ii"'^ 5 

~8 o«fi%<DiGHfj:feS7'-;i->14v-r^a*y-fe;i/ 
PI*'«^<. jHffllS^^Ai&ti, WicT-^y'\i.-7-^'^o 

<iffi-r s c t fc <fc t) ii^ft'i4^s;«)f 3«JJ8t<o©!®'i4*itf 

[0 0 10] gp-fe. *li|B^(±±iBK®^P?*-rSfci6 

y^'<0^W^*^3 5 — 8 Ofia%cDfi5Hfi:feS<li:^!Rf 
It -r SiaSfSffl T-^ >ttv-r ^ D ;0 y ;wt^m 

■rso 

[0 0 11] 2t5:%0^(OT— *>ttT^'^D;^7:/-fe;WI::SI 

p^^wt-sfaafSffl7i<'l45^■^fK«^ ^mmny^iiti- 
tmc. T-^yi3£^m}ii^^<t^mmTmmLtci>(D 

«0-&W«*^3 5 — 8 0M«%T'. 
y^-yi7<D-^^m^<Dm.:km'?%i)'^2 0 0 nml^^TT-fe 
oT¥i§]K?@*^ 1 0 — 1 0 0 n m<DfBmic^K). te^-O 

7=.i!r yn.-^^ D * -f-tfumncom^n^mti^ 1 0 

0 0 n miXTX-h^-ZiW-i^m^^ti^Z 0 0 n mtlTT'a5S 
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[0 0 1 23 Wic. ^(DT-^y&'^^i^ o:^y'^Mt 
coo 1 3] WH^^tc. if.nm<D-^'<^r2ti-:f-^Mm. 

CO 0 1 4] 

COO 1 5] LA^L.^A'^e.. 

(liny) l^T<D-:k^-S<o^(DT^-D-Z'ii. JS^S*"':*:^ 

COO 1 6] Sfc. ;*J7'-fe;l/4'cO^Sflg2i]gA^iSV- (ISi|^ 

So 

coo 1 7] *|gB^OIH®jSffl7j<tt5>itj«{C-&*tl5T 

}g!i+B^iSAbT. ga5^-i( (emit) iti-^:^m 
COO 1 8] y-:ty'\im-^mmm^i^^it 

7-* >"ft»<0-BPX«-r'^T^'f Slants c fctcj: !3 
CO 0 1 9] t:<3D<fc3fc-rS<lilfcJ:t>T. gWilfS 



[0 0 2 0] ±fH<Sffl^ti:^3V^T. W^^IS*!^' 

coo 2 1] 7-*>'l^•^-1'^D*:^■fe''H^:iiiie^<^•^-l' 
nmWTT'feoT. -^Mi^OTJ^i&^g^M 0-10 

CO 0 2 2] :^mmr^^m'r^m'm.n(Dmmitmcm 

^"^Ti^yw^mn. y^oiyT=.y^mn. ryh^eu 
^-yy^mn. Ty'>fy:^my^mn. -rv^vxav 
i^Hil^. y'^^^yT.tiy^mn. -^vuy^mns i^'r 

yfmn. ryh^=^yy^mm. ^^-cyi^=i^M 
-<>>y^ s ^Va y?S8m -cv-^yrvyy^m 
T'/>^i'y^mnxitT'/mm^siit,wi'f<^ti 

So 

CO 0 2 3] ^tc. ts-if-y-y^^v^xt. ftiit. ^tt. 

CO 0 2 4] 7-;a->'tt-^'l'^D;?j7°-fe;HtJIi|^<^-v-<' 

-ry'>7*-h (TDD . i!'yx.~)]^}^^yi^^y'y 

T^-h (MD I) . s^if-'t^^'f-Uyi^^VyT^-h 

WD I) . -fy^iyy-y-^vyy^-h (ndd. 
^v>i-xn>'>?-i'y>'7^-h (I PD I) . ^-y^i^y 
-y-^v-yr^-h (xd i) . ^tip><D^it^yyy^ 

^mmr^y. "^^mr^y. N-^^;H:f-«^>^ 
if-^)ti)\^if-ym.. ^7j<y^/i^^. ^7j<vi^'0^. 

«S7|<^4^-9- 1: K u 7 ^ /l/^. *7j< tf D U -y h ^, ^7i< 
-<yy:7iyyf-hv*;i/5j<>^. x^L':/^7Un-/i/ 

x4<^->issi. :7xy-;i/3^x.-}^:^^>'<sag. ^^)y'y)\^ 
ii^^\)\y-Y ts 71/ ym.(n ^ v y -:^-'i/xx 
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y a 5 ^7 h y J}^ U h 'J X H K D 4^ v'Xf^/l/'f V 

ex7*-h (THE I C) I|c07;l/n— 
K fc J: S ^ S?*;Hsl{tfeS U VS<k-^®?IIBI{b 

[00 2 5] Ctiihcomitmii. T-y^ry^-r-^^ati 

[0 0 2 6] ^coj;3*g&^T'^fl§t-«7tF»fl<i&^'Ji:LT 
[0 0 2 7] isllSfc. «^Ffai(&^iJi:LT«. m^\.t. t 

[0 0 2 8] SfclWIStc. )iftj®i:LTti. 0lJ:^tJ. Co 

[0 0 2 9] 7~:^y'^-^^^xiij:f^Mm^co-^^ 
iSf¥l^:^?«i, 0 0 0Ji^±Ot>OT'3&n 

0 0 0—1 0 0, 0 0 0(D«5HOfe©*WSLV'«o 

[0 0 3 0] =t<Di:.r>rs.^^^it-^m(Dmmim\zmM 
T^i^h'^m-^i^m. :iv7mm. mmmmm<oT~.y 

[0 0 3 1] 7-;t>14v-f'^D;d>^-fe;WtSS*4^S!3g 
i6{C, 1 . 0 0 0-1 00, 00 



0<Dmm<Di>(Di3m^L<. 3, 0 0 0—5 0, 0 00 

[0 0 3 2] T~^>n.^mii6^^it-^^m'tn^w<D 

S*. 7yt~T^hV J^^)\y7 ^^'(Dm^^'&T 

"pyHmti- hvyL.. 7)<^{t* y i.'p7i<mitv a 

ieSTlJ^T4'5ft!-ti:Li6Si:v^5J^<Dt(7)T-fe-5o 
[0 0 3 3] *;l/4?^i/;l/a^*-r^7-:^>'tt^ft^? 

{b-&i^5®4'<o;!j;i/j}?4^>';i'atDa«. mmt)^ s o k o h 

mg/gJii±*WSb<. 5 0-2 5 0 i:^cSSBH*^<t 

[0 0 3 4] ^<D<fc3*7'->a-y'ttw^S5^-?{b-&!i%i3S 
yrsKiSs ^fSfi].-}^yxxx;ns. 7xy-;ns. 

[0 0 3 5] *5g0^TMffl-r^7-^V'!4W^lS5>?{fc 

{c, ^i6. mm-r^7~:ty^mmm^^it^^mtn 
awe yu'>'>?;i'». '<y'>7'*— hs. 7j<S!axa 

a, jS-x^L^yft^fSSl-MlK^ (DiiP^ 

ymm^ 'y\y^ymm:r.7i(=^i^mm. s.'^-uy'&^mi 
V— >^4- 'J :d-?-m<D^mitm^ji h^mx^e-^x^ 
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[0 0 3 6] 7=^^>'mm}Si^^it-^^m(D^^. r 

If. 

CO 0 3 7] ;!j;l/.K4^>'^;l/»^Wt-«7i7U-'l^^:yv 

[00 3 8] 7.fitsymm^m-r^T^V)i'ey'7-t 
[0 0 3 9] :^-^x:a-^ya*w■r57^u;^ty■=?-^:L 

[00 4 0] 7:^^>S-^«7^U;l/^7V-i:«a-& 

;K 7^';;l^Kx^;K 7^ U-'l'^^v:/ot;;K 7^^ 
U;l/^-n-yat!;K 7^ U n -:^^;K 7^^ 
U /Ui?- t - 7 U 2 -x^;i/'^^-> 
;K 7^'U;i'^-n-:a-^^;K 7^U;v^^'i'U;K 

;K ^^^U;l'K7'>U;K ;»<5f^U;l'g[;^f-7'J7K 

p( ^ ^ u h ij X y y i^^i/^toitq 

^ 7i"J;l'^xXr-'l' ; 7.-r7U y^i:<^U>' 

:;^~>7y«3g;&*-r5 (^^) 7^ u;i/^x7. -r^uty 

t e r t-r^;i'7.^^>'§l<^)^a]^x^i^y|^^-y^ 

■TU-r>'i!>'^^;Hl«oictvU"i'yiKxx7";i^ ; 7-=? 
-;l/Kv?^5^;H|<D!«]#7v-;b^x7.x/l' ; 7^"^° 



^7 5yxf-;l/. 7^y;i'^75/::^pt?^K Ti^V^l 
S;;{^;l/75yxf^;K 7i"J;l'^><^^l'T5y7'al:f 
7^'J;l/Kx^;V75/xf-;l/. 7^ 'J^l^gfx^;l/ 
7 = y7'ae;K 7^'J;H67 5yx5^;l/7 5 h\ 7^ 
'J ;l'K7 5 / :/a t^^l/T ^ 5^ ^ f^Wt^f-'^T 5 / 

x^/i/75F. 7^"J;v^^5^^i^7'5y:^De;i/75 

h\ 7<>U;l/Kx^;V7Syx^;l/7 5 7^U;1^^ 
x?^;l'7Sy7'ae;l/75 F. ^ ^ U ;1/K7 S h\ 
^f^U;i^K75yx^;K >i5ri"J;l/K7 5y:ravf 
;K p«^?-^'J;i/^?«'^^V75yx^;K ^^-^i^V^iM^ 
g^;l/7^y^ptf;l'. ^^^y;l/^x^;l/75yx^ 
;K ;><^'^'J;i/^xg^;i/7^y:/De;i/. y^^i^V^m 
75yx^;l/75F> ^^'^y;V^7 5yyntf;l/72 
F. p«^t^U;l/^;^f-^V7Syxg^;V7 5 F. 
;b^;?«^;b7^y^t='lf;l/7 5 H\ ^ ^ ^ U -'I'^xf-;!/ 
7~yx^;i/7 5F. ^^r^y;i'^xf-;i/7^y:/Dif 
;1/7=F. 7^'J;l'^tiFD^v';<f'^l'> 7^U7l'^- 
2 - t KD^-yx^/K 7^U;l'^- 2 -11 FP^->:/ 
alf;l/. Fn^^v-;)*^;!/. 
-2-iiFp^i^x^;i/. y^<^u;i/^-2-t FP4^ 
'>':/De;K N-^^a-;l/7^^y;V75 F. 7y;I/7 

[0 0 4 1] 5g*itt^figa^*-r5tyv-i:bTti. 
[0 0 4 2] :rn«v^-ry->7^-h»%w-r5«-&tt 

^ry V— 2 - ^ U a-r;V;t4^->x^;Wy -^7 
F =5: if y -^7^- FS^WT S«-&tt*y 

lf:r.;l/3^±^a-&#fc. -Yy>'7^-F»i:y"a-v^^y 
i/7^- FSi:^*t-S^t:-&tl^#AP-SJS-r5iii:{cJ; 

i::fD>yij'-i'y v-T^-Fat^wrs^t^a^ ^^-i' 

1 : icDtiJ-&-??#j!lPSlS^-l±SCii:^cJ;oT^a(i:t#§ 

[0 0 4 3] x4?^->a^wr5^yv-i:LT«. t^j 
[0 0 4 4] 1, 3-e^;^-^y^>'-2-*y-4— Y 

;l/S^Wri.tyv-fcLT{±. ^J^tf. 1. 3-i^;t 
4^y^y-2-;i->'-4— r;i'^9^;l' i^^) T-^VU 
-F. 1, 3-S^:i-4^y^>'-2-Ji-y-4-'r;l/?«9^ 

[0 0 4 5] «-&p^^iS^Ji:bTa. t -y^;!/ 

;^-4^>/^yyx— F. v'- 1 -y^/w^— ^t^-y 
F\ ^'?iy/^-iiFD:^^i/F\ 7-fef-;w^-:t=^-yF. 
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[0 0 4 6] 7-*>'SS$^7^"J;btyv-t. M 

'tt?g?W55:H*^We>tiSo 21ti6<D?g^J«2afet±^#f 
CO 0 4 7] tefflj4(eJ;'57-^>"l4-=<'-i'^o*:/-fc:;l/ 

CO 0 4 8] teffiS«cfet>T. 7j<(cMUTia5^-^^X 

;i/'ir h voiin^^Sr h y%mM ; S^^xg^;l/CDi«D^xx-r 
CO 0 4 9] 7->a-y'i4«^iti»?<t^5S<^)fJ-&«> 

T. 2 5-1 8 6««a5«SBH*^»tL<. 3 0-15 

CO 0 5 0] nic. mms-^^^M-^w m-^^^^^i- 
COOS 1] i)-i)-^m-^iiif-<o^^^^imtLrit. ^ 

Se^ft tcDCD^^C^J^t-'Sfi: t if 46n{±\ ( 1 ) 



'(l::-&Lii)?.i:w^3i3^75}*. S«vHi> (2) 

CO 0 5 2] ^fc. ni^'i^^<Dy5mi. "^x-y h • -^r- 

CO 0 5 3] ^P-ic. :a-lt^«{t^iWi:LT. -yT^u 
^;i/75yp«^;i'»-^x7*y9-y». x:7*y75H 

-ttSICD re YK- 1 6 OJ . TB YK- 1 6 6J . -fe" 

^AttSSo ry;i/7.7-?-X2 4 0 0 oj m(Dmn-i^WLM 
Co 0 5 4] gB^iSt (ilsm^k) ;&^Bti:-r5fci6 

^C0j:'5'5:®*>?.> Ctie.O®^*i^<0iteg«v 1000 

0 c pjMTfcpia-r-g) c tti^m^ l.v^<, 

CO 0 5 5] ?M^ft:«DW1iffl{C7K^J9:A-r^<li:{cJ;o 
35^VH±. 7j<+'{cK*^ti^^SA-r5iii:t-<feo 

^^)|:ax«7j<«ov^-rtx/3^— 77^. 

CO 0 5 6] ^ ^ Lfc«*$tc*5ltS. «i$^Offl!li^3$ 
coo 5 7] c:tDJ:•5^©ffi{-^»'^Ts ±fHcO¥lll©t 

a 1 0 — 2 0 0 KH zTfeSo 
CO 0 5 8] l/^t>HJ>S4'5ftlS®7-Ji-y'tt«ill«^iF<t 

gtt/-ctt. :^^ffl^?>v^«7J<tg^c^§P^^L46T*5< 4tJ>S 

(c<SS5S^}g)l¥5-Ji-Tfe< t 
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CO 0 5 93 BmiEtirc^-f-i:)m^^Mmm 

[0 0 6 0] Ctl?>Oa^<?D73ffiT'f#?>tl^7-:t>"l± 

[0 0 6 1] |}i^gimT^d:^aiibT«. — ^6^^5 

[0 0 6 2] -73^ ±fHfclRH«0«*4^iafflLT. 7- 

(1) T-^y^mm-m^j-it-^mmtmnt^. t)\^ 

(2) pH^pfttXti^ttfc-rsctfcioT^SB^i^ 

(4) i2f.S»cfSCT. ilijaS.t;7j<j5fc^tT=5:'5o 

(5) JSia'I4<t'atiTtoT;^;l/^i<^i^^l'»^*?nL 

[0 0 6 3] XS (1) lc43l3-«r-*>'l4W^lS5^? 

(1) mmmmi^^xmm^mmi^rcm. 7i(.^mw<^ 
[0 0 6 4] ±fHm ( 1 ) (DTaffiTHi. s-r. mnt. 

-7l/5;W •9->'F5;K zip-C K5;I/*H<Di:j^©5J-t5t 

[0 0 6 5] ccDBf. mm-^n^mmmmii. -m^^^ 

;K n-:/D7V-;W ^yyD/v-;K i^^x^ 
;K xhvt: Kn7^>'5:if:^^^tf ?>ta§o 7j<i:<D?gft 
'l4t±<ttv^*V ;>(f-;l"t'y:^De;l/y by. ^f-ylz-n- 
:^DVf;l/-!rh>', ff^-YyyDif;K p^iEn-yaif 
;k iS^tpi^WV. '^>'-<fy*Ht„ «i©7?ffifc<iffl-r 

[0 0 6 6] mwimmmi^^i!^^^^-*^ft^^isi.xsT- 



yi4W«lie^^?^b^t(5S^i^7j<tt{t LT7j<{c5^iii^ 

fesvHi. (2) mm^it-^^^m^^r^pm 

[0 0 6 7] TK'vcD^J-^TJteiiUTti. i^cO<t3^;^Hfe 

(b) ^»'l4^t:-a-1^%fflv-T4'?nL/£7-*ytt*^iii 

-So 

(c) 7^^>wsmm^^it^miSLifmmfi-'^^^ 

( d ) 7-* y^mmm^^it-^^miSLZ^mm' 

(e) mmmt-^'^^m^^x^mLfz.T-^^y'^M'^'^ 

(f) 7-*>"I4Wm;S^?{t-&^^3SSO'M^5**^P.fig5 
^iSttt:^:. ^a'l4{t-&tl^S^-r§7j<j««^4'{i:^ip-r 

[0 0 6 8] 7j<{c5^tSfrS^fi:ti. il«<Dffi'>'x7-T' 

4-^t-:^■t^-»f-^^T'«^i5>'x7-^i«^. fes 
v^sisHT:-^ ffl-r 5 c i: t -e ^ c 

[0 0 6 9] «Stt{fc^!K!li:LTl±. 7j<K^b:>- 

fiV^.Tyt-T. Fij3i^;i/75y. hU:^^;i/ 

7 = y. >?^^;i/x^y-;b7 5ys i^-ry:/D7^7- 
;i/7 5 y. t;i/.tN 'J yc9iip^^»il7 5 if A^W5>^ 

So 

[0 0 7 0] 7x=i-y1§Wi|iiS^^fb-^«i:Mil^i:^ 

77i/7!3';i47j<'i4jif*4'{c:5>f(-rs^ (1) nm^mmx 

<D7!7;l/3p^rV'7l'S^H0fBbfcffia'tt{t-&!fe«fflV^-r4'fP 

ymmi^^r-mntm-BXiimm-r^o c<d^. 7j< 
ibic. mmm^<o 2 ^>J}s^<D'>*v^7J<1^x v u 
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[0 0 7 1] mmm^m. 7m%y^^-fti<Dmm<om^T 
[0 0 7 2] ^fc. mn^mm-r^m. a&svH*. mi^ 

[0 0 7 3] T-:t>'\imiim^^it-B^m(Dmmp\^ 
li. ^f^no 1 0 oaaspfcMLT. 2 s — i s ea 
agp. L < « 3 o~ 1 5 oa«ei5^§iEHF*3A^ji^ 

[0 0 7 4] mm^mmLrcm. tammmicj;: 

[0 0 7 5] ^fc. i]mMmimm<D^mtimtsumi;JL 
ot:~2 oo-CT'a&So Anf^ss*^? o°c*}^s-p«. Hi 

[0 0 7 6] 7^<tt^i^*4•^c^S5^i!(^tlfcgIife^^i:«|g^3S 

[0 0 7 7] i^ffl^n^^tt^b-ai^t LT«. 

mm. m^. m^. vm(Dm^m.mmm ; mm. mm. 

l/^tiSlEiEAW^ LV^o ^ffB$(DpH«2~6CD®HA^W 
feO. <:©<}: 3 *Ki|^<Da-&(c«. pH4~7(DSBB-e 

[0 0 7 8] mif\m. i^^^{c^£;l;Tl«JaRt/7kj3fe*^f^ 



[0 0 7 9] Cco$7j<':r-4^ti. <1 < . 

$7i< L fct^^O * S T'^aii^ b^ifSlT' t. T * 

[0 0 8 0] ^(D^oic. :^mnxmmt^T=.:i-:y'& 

[0 0 8 1] ^mnxmm-t^-^-d'xnti-f'iLMtmM 
[0 0 8 2] :^^mx^mt?>-^-C'>ut}-f'izMmm 

[0 0 8 3] c:(D<fc'5(ilLTli?>tl5T^:^>"l4v-r^ 
n;!7^-fe;HtMm=&7j<14^?««. Mi|^<D^i-i5(S^tt 

ffi?g'l±^iM%1Sfflb^>'^fc:i6ifH7K'(±t(nl±$nSo 

ctt^x^^(Dx\ mmx^^iitncomti^fAti^K). its 

[0 0 8 4] MM 1 t?«SLfcJ:3{c, 

'<^uti-f^Mtmn^(Dmwm^<D^mmt3 5-8 

;MtM5|^4'©*«IM3l^O-&*^*^3 5 % J: tJ t^^^ftv^^ 
<g<*-5fcJ6, fBaijSi:bT<D7j<14$>ti[?«i:LT<^fflL 
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^ a:t}-:f-tMm.n'p<Dmwm!i^<D^^mt)^B omm% 
<fc •? t.^v^jyi-&. mmm^wmic^Lm<^^m\^ 

[0 0 8 5] $fc. T~^y^-^^^t2ti-:f-izMmn 

<OS:*Cifa?S*^ 1 0 0 0 n m J: D::*:^ < ^ofcig-g-. 

D;^:/-fe;l/{t:lli^(D«;^l4^St± l O 0 0 n mtXTT% 
5 0 0 nmJi(T-pa5;5t<07b^J;D»SH/^o 
[0 0 8 6] ■?-<DT^Ji->'tt-v^^'a;«j:/-fe;l/ 
{tllifsj>f ^0W*^li3^s^^0¥^§i|^!^^@^i 3 0 0 n mlUT*^ 
SL<. 2 5 0 n mt;^T*^!it{c»S 1^ffl-rS#*S 
lli|SKD¥t§M^@A^3 0 0 nmJ;»P ^.ts 5>iSj 
v-r ^ a * :/-fe;Hi::lli|^*^«Wfc«# L ftiS^. 

[0 0 8 7] ^nBmT=-:ty^-^^^t3:fy-:f-iiMtm 
^{b^hU'i'A. 7mit:^v^i.. ymitv^'^i^mco 

[0 0 8 8] ±timmT^>tLm. eaj^t±\ rye 

[0 0 8 9] *^B^©fa^JSfflT^*i^ttV>r^n*>^ 

oA-:f-tMtmm(D'^mmit. ym^^wiM i o omm^ 
(ftc. 7 0 «MPJWT*w$ L < . 2—60 a«ep<o«5 

H;t)^* !3»*L<. 10 — 50 mm^<^Wl&timi^itf'£- 
*n oa«gpj;t)i«<^-5i:> mUffsiaiym^m'^ 

S fc. 7l<'ft^S(?S4'(Dx''i' ^ D * r-fe;MtM5l^'0-&W» 
fj^ 2 fiftgp.}; t) t'>^ < i:> lagjSfci^ffl L/fciyi 



[0 0 9 0] ^^m(0T—:ty^-^'<'!7atiy-tMtM 

[0 09 1] ip:mBn(Otinm^<DT-:^>'B.'^^^utl 

1-1 0 0M«%<^«5H*'<»*L<. 5-lOOa 
^c:i:^#;ltxtf. 1 0 0M*%*W$Lv^c:i:ti*-5 

[0 0 9 2] tEmmicmy^^^7m^mmmmtLrit. 

mXif. ;><^;l/7';l/3-;K x^;l/T;V3-;K n-:/ 
'j'y:7^;l/7;b3i— t e r t-y 
9^;l/7';l'3-;K n -:/Dlf;l/7;l/n— ;K ^y^ntf 

x^ixvy; 3— ;!/;>{ ^;l/x—x;K 
x^lx>'^^Un-;l/x^;l'X-x;K >?x5=-uy^U a 
— /l/^^/l/x— i^x^lx>^^'; 3— ;l/x9^;l/x— 
7^;K hUx^U>'^Uci— ;I/^:y^5=-;l/x— x;K h 
Ux^l^^^x^Uy^U 3— ;l/^yx^;l/x— 7^;1/|^<D 
x-x;l/S ; xg^^>i^Ur3-;K :/DtfU>'^Un- 

1, 2, 6-'N^-9-yh'J:^-;K ^:t-^'yUn-;K 
v'x^l^y^/'jn— ;K j}^Ux^U>'^i^U3-;l/. 

^ ; N-;^^;i/-tfoU f:/. i, 3-~::>'^^;i'-2- 
s ^'y u -::^y ymtwi'f e. ti -5 o ens co7j<}§'l4#^ 
}g^jco4)Tt. ^fflB7";l'3-;l/3Si:x-x;i/5@IAW$L 

[0 0 9 3] fH«?S^(D7}<^'l4W«^i§^iJ<D-&#«iJ-&(i. 
9 5««%WTAWSL<. 0 — 8 0«»%cOSEH*^!|t 

[0 0 9 4] iS^jS{Cj2<®li:jSi;Tfflv^^7j<!@ttffiflii: 
LT«. (cA^t), -t'^^y. ;;^-{rVy, T^vy 

;)<^;l/-fe;L'D— X. dfUx^uy;i-4^>' Fs t: Fa^^v' 

;l/7 5F. 5fSSe7SF. .1? U 7 ^ U .^'je:^;!/ 
X— r;l/. sKU Vf::i;l/lfDU FV. 7i^y;K ^Uxx 

[0 0 9 5] 7}<?g'l4«Bi«. ^«'ft^*ASiaifi> iSf£14 
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CO 0 9 6] fE®?8j{Ci2JS»cjSi;TfflV^SW«l7'5>i: 

V. N-x^;l/i;'x^y-;l/5'5>'. Z-T^Z-Z- 
;>{^;l':/D/V-;K 2-x^;l/-2-T5y- l , 3 
-:/D/^>'i;^;t-;K 2- (T^yx^;!/) x^y-;i/ 
T'S^'. (t Ko4^iy^^;b) TSypt^fV. T 

CO 0 9 7] *^B^<OfBii?ScOS!ig:^S«. <5rs||ii^;gr 
Risers J; 3 *5i-i(a^i2>gJ:-ii-rx^ 

CO 0 9 8] C©<fedfcLT»ji^tX/-ctB^?S«s i^x 
CO 0 9 9] 

Hfci¥ffl{ciiB^t-«o fe(T^^:^3V^T. rgpj r%j 
CO 1 0 0] K-Bmi 1 > (.T-^y^m-^mmtm^ 

n U 1^- h 1 7 Sgp. n-f=f-i\/r^ V 

U— hlO. 7U. /S-H Fn4^->'X^;l/;><^<5'i; U— 
h37. Sm. ?(^^V?VmZ6. S^RZf V/^-r^ 
;U OJ (0*rftBM(1*)iac7) t e r t-y^?Wi-:^:^ 

~>';t^'hx-h) 5. o^t^^m^m-^m^mmhrzo 

CO 1 0 1] ^{c. ;»<f^;l/x^;l/>5ri.>'2 5 0gp^7^ 
ffli*^7 0. SlW-i^^^m 1 2 5 0 0<De:^;l/IS^Bi«D@ 

WT. <in^®)ii^?g (A-i) tm^t^o 
CO 1 0 2] <-^mmz> (.T-^i/^m^mmwim^ 

?{t^^!S<D^^) 

X^UV4 3gP. n-:rf-;l/T^'J U-h 8 7. 5gP. 
^?'J;1/K19. 5gPRt>* r/^-T"^;!/ Oj 5. OgpX)- 
COlOSji^tc. ><^;l'X^;l/'ir h>2 5 0^^7^ 



5 X^T-ma^-arfcfi. ±fH(DS-&f8i% 2Bfffl{CB-pT 

ffiTu MtciRirafiT'i smmKus^-^-i^x. mm^<Dm 

8. 1 4 0 0 0<Olf:^;l/?StSfli®jg 

j«%^fco c<ommmm<^^M^ti4 9%x^-orc^ 
&rf. cn^mmmm (a -2) husiei-^o 
CO 1 0 4] <-&^m3> (T~^y&&^mmmm^ 
^it-^i^sto^fig) 

X^^U'yi OOgP. n--:f^fV7'^UU-h 4 0. 3 

gp. jS-tl Fo^^S/x^;!/;?^^?^^';^— h 3 7. 5gP. 
^^^y^I/gJG. 7gPS:t>* r/^-:7^;l/ Oj 5. ogp 

Co 1 0 53 i^fc. ^^;l/x^;l/'^h:/2 5 Ogp^&^v 

ffli*^2 4 . i!{¥t^^?« 1 5 0 0 0(D\£~;\^^mm(Dm 

JiXT. iin^^fli®?^ (A- 3) i:BSfB-r^o 

CO 1 0 6] '<^m.m4 > (T-^y&m^^mmm^ 
?^t^S(D^fig) 

n->^^;l'^^?^UU-h 1 7 5g|5. n->^^;Vy^'J 
U-hlO. 7gP. jS-t: FD=t^S/X^;l';><:5f^'U U- 

h37. sgp. ^^^u;i/^26. sapst; r/-?-:/^ 

;l/ OJ 2 0. OgRA^^figSJg-a-JK^riSSaLfCo 
CO 10 7] ^{C. ^^;l'Xf=-;l/y 5 0gP^:7^ 

mru wim^mxi 5 ^p^sjcs-st. mm^<Dm 

<ffiA^6 8. |S(^1^^?«5 6 0 OC7)e:^;H^<S)3i£7)^r« 

cti^ssiBjgjs (A- 4) tm^-t^o 
CO 1 0 83 <^m\s> o'-^ynm^mmm^^ 

n-y^^;l/;^:5?i"JU-h 1 5 3. 8gP. n-:rg^;U7 
^Ul^-F20. 4gP. |S-H Fn4^5/X^;l/;?{^^"J 
U'-h37. 5815. ^i5r^'U;l^K3 8. 3gPS:Cf T^^- 

OJ 5. 0gp*^5.fig5?l^fS>&iSS!Lfco 
{c, ^^;l/x^;l/>5r hyz 5 OBP^:?^^^}^^!^/^^/^ 

CO 1 0 93 > M^L*Jb^e>. 7 5^*T'^ta?-Ii:fe 

ts. ±.ti<Dm-^m^zmmi^s.-DxmTL. Mt^ipirafi 

T'l SB^P^SfS^^T. @Jg^(D@ffiBi;!)^9 8. ^^i^^ 
?M 1 2 5 0 0Oe:^;U?SSSIl©}gjSt«rf#fco C^^fii 
}gfS«D^Jf^«5 l%T'fco/-Co JSiT. cn^^fli^ 

(A- 5) tmzt^o 

CO 1 1 03 <-&fig0IJ6> (7-:t>"l4a^**^iS^ 

^{k-&!ia3S<o^fig) 

n-::?'^;i';»<^^'JU-F 1 7 1. 4gp. n--:r^?V7 

^UU-h6. 3gP. Fa4^i/x9^;U^:5?^>'J U 

-h37. 5gP. 7'^^y-'l/gS3 4. 8gpai>* r/^-:/^ 
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;U OJ 2 0. Og|5*^?.fig5ig-&fS^iaS5!LfCo 

CO 1 1 1] :^{c. pi^fiJi^f\^-^hy2 5 0g|5^77 

9 5. i&¥i^^?fi8 8 0 o(o\£-}i^%mm(D'^m^m 

cn^mmmm (a-6) i:iist2-r«o 

CO 1 12] <^mi7> (T=.^>^m^mmim^ 



-h3 7. 5gP. ;<^^y;l/K2 6. 7gI5. yUv'v'^P 
1 2. SgPSQ* r/^-;/^yl/ Oj 2 

CO 1 1 3] ^fc. >«^;l/x^;l/'^h>'2 5 0gP*7^ 

fflii*^6 9. IS¥i^»^fi 1 0 4 0 0Oe^;l/?S<SBi<0}g 

JWT. cti^WffljgjS (A-7) iiBSfB-r-So 
CO 1 1 4] 
C«l] 







i)T3 








A- 1 


1 2 5 0 0 


7 0 


4 8 




A-2 


14 0 0 0 


4 8 


4 9 


"^^M 3 


A- 3 


1 5 0 0 0 


2 4 


4 9 




A-4 


5 6 0 0 


6 8 


5 0 


^fi'll 5 


A- 5 


12 5 0 0 


9 8 


5 I 




A-6 


8800 


9 5 


5 0 




A-7 


1040 0 


6 9 


5 0 



CO 1 1 5] <mM\> my ^'cii/r -y:r)\^-(D 
jg) 

^figM 5 x-mmmmm. {k-s) 22. igp. r:7r 

xhy> • • TG Rj UzB^^^y^it'^JLm 

(mm<r> c . I . v v • 1 5 . ^im.^m 

5 0 nm. WL±1&^m.\ 0 Onm) 1 4. 2 SgP. 
ffij^ij i: LT 5 y ^ 9^71/^^ ^? a i/T^ y 0 . 

7 5 gp. p< 9^;l/xf^;l/-^ h >' 7 8 . 2gl5. rx-/^-- 
•-^-y;*;^^/ L-1 0 9-6 0J (;*cB*-r>^{t¥X 

s(tt)ia<D^^5><s)is) 4. 7aiJst;-b^5«y^ . e 
CO 1 16] ^^{i:. iM-^^^/uijf^Mmmm^- 

4 5 KH zCDffl^&^Bgl^L**^^. WSffltftC-r:^- V 
3?^7j<5 oa5;& 1 2^r^A^t:^TrgTLT. SB^tSf (ft 



CO 1 17] Hfc. c:cDV'i'^'P*:/-b;WtJim^7>c 
tt^iJfJK*. 8 5 r T'MS-r -5 C i: {C j; o T?§»J%@£ 

CO 1 18] C<7)<t3»cLT»fcr-:^>'ttv-r^'n;<7 

•^"^Mmm-^mnfmrnM (m c - 1 ) +0 v-r o 
ti ■^'tfumnmim^ ru p a - 1 5 0 j mmmn 
m<D u— !f- K y y^-:^^m.m^mmm) ^m^^x 

mit 1 4 8 n mT, m:kf&^mt 1 0 0 0 n mm±(Dm 

ym^wimo^mm^mmit 24. 5%x% -r-r-ifuti 
zf-b;i'fp(Dmn<D'smmit 51.7 xx^-^rco 

CO 1 19] <S!ji0IJ2> (^y^fOv'T-^'r;!/-® 
iS) 

( 1 ) m^mmiLm. 

^*2 5 om 1 o;?fvxe:/(c. -^miAxntci^mm 

(A-4) 15. OgP^ >^^^;l/XiS?y-;bT5> 
0. 8gP&t; r:7 7'Xhy>' . TGRJ 1 5gI5 
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2 5 0 g^tUTitcm. -^-r>'^^^x-;<7-^ffl^/^T4B# 
[0 12 0] (2) mVr 

CO 1 2 1] (3) mmikwm 

CO 1 2 2] (4) ^m. Rxf. ymmn^^oni&Wi 

OpHTb'^S. 5~9. 5 i:^SST:^;^^;l'X^y-;l' 

T 5 >® 1 0 %7j<)g?«^i!)p^fco H^c. 1 i^mmw^m 

iffc'^. 7i<^i!jq;^T. ^»^*^2 0%f:^SJ:3lcp 

IS(!^ (MC-2) >&»fco 

CO 1 2 3] mmmi tmrn^vxr-^yit'^^^^ 

*^-b;WtMmW7K'ft»i{?R (MC-2) ^(O-^-f^ 
D 7b y-^:;^{blRi^e^^r))|i4@^ilJ^ Lfc^S*. -?-f^uti-f 
■izMttmOWmW-i^n'f-mt n on mr\ 10 0 0 
nmJL;(±O|S?ti0%Tfeo/-Co ^/t. -^-Ti^n^X-fe 

CO 1 2 4] <mjtm3> mmmicx?,my'$'o->T 
( 1 ) mmmmxm 

CO 1 2 5] (2) mm 

CO 1 2 6] (3) mj&RWHWt 

CO 1 2 7] (4) 4^^. Rt>\ 7mmi^^ow^m 

<OpH3b^8. 5~9. 5 1 0%7j<i?{fc:-t hU 

^iP^T. ^lffg5J-*^2 0%i:^^J;3fcPMbT. 7 
y^-^-f "^^ti -^^M'cM^'^Wm.'fiWM. (M C 



-3) ^ttfco 

CO 1 2 8] S!3tfi?iji }:.nm^\^x7~^y'^'^^^^ 
fi^^MSMm^Mim.'xiwm. (mc-3) ^oy^-i^ 

■fe;WblIi|ettD«i:iM¥l^?4?S« 1 8 2 n mT% 10 0 0 

CO 1 2 9] <ISiii0iJ4> (myS^o-yT-yy^v-a) 

'^i^m2xmrcmmmm (a-2) tti<7)*;i/;p^->;v» 

^Mmn^m7m^m (mc-4) ^mrc. 
CO 1 3 0] mi^mztmmi^LXT-^yn.'^^^o 
it^Mm^^Mym.'riwm. cm c - 4 ) ^<o^-( ^ 

■t:;l''ftiiif^O«i«¥i^fe?Sa 2 1 8 n mt:\ 10 0 0 
nmt<±(0l!i?tt0%T'fe-3/c:o S/t. -^-T n 

CO 1 3 1] <mm\S> (BlfflB2 5iD7':^^V'I4W« 

-^y^-r^ ^u-h ■f^Mmm^^7W^'^m>m. 
it) 

( 1 ) wmmiM 

^m-iXntzMM^WL (A -3) ^<Otil\yif^^'y)\^m 

00%4'itoLfco §a2 5 Om 1 <7);97;^tr:^fc^ ft'^H 
Lfc<Slig^H}^»m»T'7 . 5g|5:Rt; r^TT. h'TV • 

• TG Rj 1 sap^ftp^. wimmt^woi^ 

^/l/x^;!/^ h y^iPx.. 'i';i->5S^7j<^l)Px.T^«A^ 
7 5gPi:^^J;3tcLfc?t. Tt^ifi^SA^O. 5mm© 
i?;l/n::.rtr— X2 5 0g^j!)P^> ^-TVhv'x-;?;- 
;Srfflv^T4BfP5rg^^ff^-^fco ?l^*l7m. ;5r^7.e 

CO 1 3 2] (2) mm 

?. fig ^ ^i-iS(#:^7j<Jc»Si L fc t <D tC7i<^AP 7t TfStc^ 

ti3~5-efc-:>^Co 
CO 1 3 3] (3) WMSlW^ 

^^7mLT. ■&7j<y-4-?rtt/c:o 
CO 1 3 4] (4) 4j«]. Ra\ 7j<ttj®<*'N(DS^iJ 
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£DpH*^8. 5-9. 5i:*S*-??-:^^^^^^^>'-''^ 

7 = ycD 1 0 %7mm^n\i^rc<> wic^ i ^mmn^^ 

ilit (MC-5) %»fco 
[0 13 5] ^jgWl illWHStcLTT-^VliV-r^D 
* -fe;l/{tffli|^-&W7J<'t4^S5f?« (M C - 5 ) ffOv-T ^ 

-Ir;WbMil^<0«c«¥J^JS?@« 6 5 0 n mT\ 10 0 0 

[0 13 6] <ia3a«?IJ6> (-=?4fy^fe©7-:tV'ft-^ 
^' ^ D * ■/•fe;l/<fc;8Sif^^^7J<i4^tit?S<^S3©) 

^^fl?IJ 1 -QmcW^-m. ( A - 1 ) 2 3. 4 gp. r7 r 
. X-;^- • v-ifV^f • RT Sj (;'ca*'<>' 

^{b^xl«(«)S!<oc. I . Mfi-yy • h i 2 

2. ¥^i|E|l[?#4 5 nm. «:^*4?@ 1 0 0 n m) 1 
4 . 2 5 ap. i: LT v^^ ^;l/7 S / ^ ^/W^^ 

^iJFVO. 7 535. ^f-;PX^;l/y hy7 6. 9g|5. 

rx— ^vfi=.y L-1 0 9-6 0J i-XBi^ 

y(yM\L^-XM(mm>i^^^y^m^ 4. iWkXS^ 

[0 13 7] i^tc. ±fH-7-r^n*:/-tr;HI:JS5|sfffi'^- 
Xh4 0. Og|5S.a"->*^^;l'T5yx^f/-;l'0. 4gP 

{C 4 5 K H z (Dffl^iS^SSML**^?.. * 

[0 1 3 8] Ht^:. (i0v^^D;<j:/-fe;Mtll5|et#^7j< 
8 5°CT:«t-S<ii:lcJ;oTjgS'J^SS 

[0 13 9] i^©j:^l-LT#fc7^^>tt-^l'c:7a;^ 
^-fe;l/{t:IS!|!*^*7K'l4^SljS (M C - 6 ) ^(D-^-( ^ n 

4 5 n mT\ Wckm^mt 1 0 0 0 n mt;^±<r)if4?a 0 

2 3. 2 %T% ^ P * >^-fe;l/ 
^tDW^'O^MW't 5 1- 7 %T'fe o fco 

[0 14 0] <S5t0IJ7> (v-{r>^fe<D7-^>"l4v 
^ ^ o ;!7 y-b ;b^blim«7K'l45i-tSt!S'Oiii3g) 
( 1 ) iHm«E*XS 
^ft2 5 Om 1 05;?;^Xlf>t^:. -^figP 4 TlffclSBij^ 
(A-4) 15. 0g|5. v'^^/Ux^y-zl/T'^y 



TSJ (^B*^^^<b^X^C«)Si^OC. 1. If^^ 
>'h • U-y F 1 2 2. ¥i5if4?S4 5 nm. 
1 OOnm) 1 SBP^ftO:^. ^;i-y^^7j<*ftP^r^l 
7!)^7 5g|Ji:'S:Sa:3tl-fc^^ 5""" 

-7!3-icJ;t) 4H$ratS»^^T^^/'':o 
[0 14 1] (2) K«T 

p,figS^#^*7Wc^i5(Ufct<D{c7mn^TfSi-?&«? 

«3~5T'a&c.fc:o 
[0 14 2] (3) !)tjiS:?>*7j<?ft 

[0 14 3] (4) 4'5ft]. Rt>\ 7j<'l4jif*'\<DB^gt 

CDpHA^S. 5-9. 5 fc=&s*-ei^p<f--'i/x^y-;i/ 

7 5 1 0 %7i<.mm^m^rc. ^i^^ i Bf F^«i$;&M 
fiLT. 7->i->"l4V'i'^D*:r-fe;Ml:K5|^-&*7k'l4^ 

«S{?S (MC-7) ^Wfco 
[0 14 4] laitfi^Jl fclSHfttcUT. 7-^V'ft'^'l' ^ 
n*y-fe;Wtiim*7Ktt^iSjJR (MC-7) 4'©-7-r 

a y-b;V{timtDf411^Pi^ v-r ^ n 
:/-tr;b{tgm<^f*:«^l^Sii4?S^i 1 7 6 n mT\ 1 0 0 

[0 14 5] <SSijafi?IJ8> (^«ii^<^^«*^8 3% 
-if y ^ feco 7-:t :x'i4-^'i' ^ n * :/-b ;WtSlii^-&* 

(A- 4) (D^mm^G. onitLrc\;imi. mmmi 

ait]-:r-tMmn'^m7H'^^W(.m (mc-s) ^mtco 
[0 14 6] mmmi tmmici^rT~^y'&.-^^ 
iazr-tzMtmn^^ym^m. (mc-s) ^'cdv^^ 

•iif\^imn<Di^m^miL'?mt 2 5 0 n mT-. 1000 

nmlM±O!f4?«0%T-feofc„ -7-fi^D*:/-b 

[0 14 7] <SjfiP9> (W«ISS«0-&^fi*^7 5% 
0D-r-lfy^fe«7-^ y14 ■^'f ^ a * ;l/{t;Kil4-&W 

mmm 7 fc:6v>T, iiJi^igi^xeT'ffiffl-r ^isfliSi« 

(A- 4) (O^m&^lO. OgPilU. <SSgJ§iffi (A- 
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4) i:#ticx^;l'X^;l/^h>5. Ogp^^fflLfcJWil- 

^mm 7 tmm=^ i^r. mnmm. mm. mmRxs 
-yt- yttvd' ■f-tMmn^^7m'^wm (m c 

-9) ^#fCo 

CO 1 4 8] ^jglJiJl i:IwHi{cLT7-*>ttvi'^D 
*y-fe;Wblim#7K14^iStM CMC- 9) ^jov-T^ 

'bMmn(Oiif.m^i^n^Bl'i l S O n mT\ 10 0 0 
nmJW±O)fei?«0%TS-pfCo S/t. -7-<i'DA:/'fe 

CO 1 4 9] <mmmi 0> (*«llii|^<D-&*«*^3 3 

( 1 ) ISiiet^^StXS 

5 Om 1 (D75f^7.e>fc. 4 T^fc^Si^S 

(A-4) 2 0. OgP. v^^^/l/XrJjy-;!/^^^ 

1. igpRo" ryrxhyv • x-/^- • T-tfy^ • R 
TSj 5. om^ha^. '{:tyi^wma^rm.mti^7 

5gPi:^5<t^tCb/-c?t. ¥J^i|liL?@*^0. 5mm<Di^ 
;l/n:^Tti-X2 5 0 g ^iP;^fc:tt. > h >'x-;^7 

CO 1 5 0] i^tc. giigfi?tj7 tiPiisicLT. ^«T. mm 

(M C - 1 0 ) ^tf/to 

CO 1 5 1] mmw }i.nm^\^x. y-^^it^^-^ 
u:i3y-tMtmn^m7m^wim (mc-io) "ftov 

>^-fe;Ht8Si!^cDf*c«¥i^*4?S« 2 2 4 n mT\ 1 0 
0 0 n m Jii±<^if4?tt 0 % T'fe o fco * fc. -f ^ D 

CO 1 5 2] <SS!jtfi?IJ 1 1 > 2 5 0 n m 

^ • RT SJ (cf^^T. r^D^7^?;i/- i^-y K • DP 

p-Boj (^/'?-;5f-r:f-ttia©c. i. ey^oh 

• F 2 5 4. W-^W?-W.2 5 0 n tn. Wcklk^f^^ 

oonm) ^fflv^fcfeiWi. mmi h^m^x^x. m. 

v\ ^ff%^A^2 0%cDT-:t>e-^'i'^p;«jy-tr;HI:: 

g|il4-&*7j<'l4»itfS (M C - 1 1) %»fcc 

CO 1 5 3] aaififiRii trasKcLT. T-^vtt-^-i'^^ 

a;{j7'-tr;Wk»i|^-^«7j<1S^i5(fS (MC-i i) 
;i!jy-b;l/<tl|il^<^)»®¥l^«!i^S« 2 8 3 n mT% 



g^Sa 1 0 0 0 n mfe(±CDlit^{iO %T'fe-:>fCo * 
CO 1 5 4] <Sa3tfl?<Jl 2> (-fXD-feOT-^Vtt 

•^figp 1 •vmcmmmm ( a - o 23. 4 gp. r>/ a 

5— 7rXh • ^xa— • 8GT Fj (:*:B2|s:'<>'4^{t 
^Xil(**)S!«DC. I. ei^'^ii'h • -fxD- 1 7. ¥ 
l^l4?@6 0nm. 1 2 0 n m) 15. 0 

gp, ;>(^;l/X^;l/':r by? 6. 9g|5. Tx-/^— • 

L-109-6 0J (;*:B*-l'V=^^^t^XM 

(«fe)ia©p< ^ 5 >^si) 4 . 7 gps^t;-b ^ = y ^ • 

X3 0 0g|5^. X7">l^XS!^ggti:An/c:fi. ^(DM.^ 

CO 1 5 5] ^{c. ixirr^^xntjzr-^iMmnm^- 

Xh4 0. OgI?RD*-;>'^^;l'7'5yx:5?y-;l/0. 4g|3 

KA 5KHzO[)S^jS^ill^L^A^e.. Wra>ftc-r:t 
>3S^7j<5 OgP^ 1 253^H*HtTr^TLT. iB^iS( 
mm^WL) r-:^>'tt-=5''i'^'P*:^-b''Wl: 

CO 1 5 6] M(c. c:<Dvi'^D;^;:/-b;Wl::Mi|!^$*7i< 

CO 1 5 7] dOi^fcLTttfcT— 5i-:/'l4v-r<5'n* 
7'-fe;Hblim*7l<'l453-fJj« (MC-I 2) 
p;t;7'-h;HtJBil40*Sm^. Sififi^iJ 1 LTSO^ 
L/fciB*. -^-r ^ p * ^■ir;Wt:M3l^©l*^¥i^®^ m« 

1 9 In mT\ m.-X%t^%.^i. 1 0 0 0 n ml:X±-<omi'\t 

)V^(Dmn<r>^mm\<i 5 1.7 %T'feofCo 
CO 1 5 8] <ia3gfi?IJl 3> ('l'XP-6(D7-^>'tt 

( 1 ) wmmmnm. 

^a2 5 om 1 (Di3'77.\f:yic^ ■^^m 1 xmcmmm 

m (A-i) 1 5. egp. >^><^;i/x^y-;PTsy 

0. 8g!5S.t>* r^/A^-yr— X h • -I'XP— • 8 G T 
Fj 1 S^^liaX. 'i'*v3S^7}<^Aq;lT^>«*^7 5gp 

x7'e-X2 5 0 g^iiO^fct^. -^-r^hi^x-:^-^ 

fflv^T4B#ra^gi^^^T*■p/c:o mmm^vit. ;«/7xe- 

CO 1 5 9] (2) 
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«3~5T'a5ofCo 

CO 1 6 0] (3) mmRwm 

CO 1 6 1] (4) ^'fP. Rt>\ 7k'ttii*'\<^S^iii 

CDpH7b":8. 5~9. 5 /-;!/ 
7^ 1 0 %7j<}g^^i!)q?L/-Co Wlc. 1 NrPJ^i*^^ 

m^7Ktt^^!« (MC- 1 3) m^fcc 

CO 1 6 2] mmmi tmmicLx. 7-*>"t4v-r^7 
atizf'tMmm^mym-i^Wim (mc-i 3) 

:^-:f-t?\yimmo{^m¥mi^mt 1 S 3 n mT\ 1 0 
OOnmJW±«S?«0%-efeofco v-f^a;?; 

CO 1 6 3] <Sjfifi?IJ 1 4 > (¥l^<a?@*^2 2 0 n m 

4 192J (;^B*'l'>^ft:^X»(«fe)«OC. I. If 
if^yh ' -rxa— 1 5 4. 2 0 nm. g 

^fe?@3 5 0 n m) ^fflV>fcW^tts StSC^O 1 3 4:|bI 

*:/-fe;Htffi5|s4$*7j<'l4^f(?S (MC-i 4) ^lifco 

CO 1 6 4] ^mm 1 i:i5i«(cLT. T-^-^ttv-r^^ 

a:fj-:f'iiMmn^mym^wiM cmc-i 4) '^<d-^ 

i3Zf^M\Ltm(r>W^n%'^Wit 2 4 5 n m-^. 1 0 
0 0nmJW±<0]i[?a0%T-fe-Q/-c:o ■7-l'i'P;«7 

CO 1 6 5] <^3i^Ji 5> (^JSIg-l^fDSS^ffifflb 

( 1 ) lS3|6^^ii^xe 

^a2 5 Om 1 <D7ff-5XeMC. 6 T't#fc®B§J§ 

(A-6) 15. 0®. i;'>«^;l/x^y-;l/75> 

1. IgPRt; r:7 7 7>hy> • ^^-'l'- • T G RJ 1 5SI5 
^j!;p^. -r4->3?^7j<^j!)n^T^.aA^7 sast^^id 
tcL/fc^. jpi^li^gjb^O. 5mmCD>';U3::i7t*— X 

2 5 0g«:AP^lfc^> -?^>'h5/x-A-*ffiv^T4^ 

i|^A^e,fiK«^ilf*^7M-:J^i!{Lfct<0>S:ff/c:o 



CO 1 6 6] (2) mm 

ti3~5T'$)-:)rco 
CO 1 6 7] (3) mmRWH^Sc 

CO 1 6 8] (4) fi^m. &t>\ 7k'ftj«i*'\©S^f( 
$7j<';r-4^;&r'i'X7^-«:fflv^T«l$L:Q:*^e.. ^^-fl* 
OpHA^S. 5-9. St^^'^Xl 0%7miti-hV 
^L.7mm^t\i^t^o SIC. 1 ^P^M^f ^Mttfcf^. 7j< 
^ibP^T. >Fjf^7b'52 0%i:^«i:^{cirailL.T. 7 
;i/-fecD7-;a- yftv-r ^ D * y-fe;Wl:0il^-&«7j<'l4^> 
ti(?K (MC-l 5) ^mtco 

CO 1 6 9] m^mi tmrnicLx. r-^tvttv-r^ 
x:itj:f-t?iimn^m7m^^m (mc-i 5) ^<d-^ 

^•:r-tMmn<Dim¥i^n^^it 1 5 2 n m-c\ 10 

CO 1 7 0] <lS!itt?yi 6> (^»^<Di^a*^ffiL 
7i<tt5>t!(5S©Siig) 

saiifi^J 1 5 tc43V^T. ryrxh^v • • TO 

R T S J ^fflt.^. ®c4>^fflcO 1 0 %7i<imiti- hVt7l^ 

ymm^^rtTLx 1 o%7Hmittivt7L.7}iWM^m^''rc\ii, 
mt. m^mi stmmicLx. mnmm. mm. mm 

CDT - ^ ^' a * 7'-fe7l/{fcl|il^-&^7|<'tt^tS(J« 

(M c - 1 6 ) ^nrco 

CO 1 7 n mmmi tmrnici^x. r-^yi^-^^^ 
ufi-f^Mmm^-mim.^m (mc-i e) *<ov 

T&T'-fe/Hbll^tOi^W^iSifl^S^i. 1 7 8 nmT'. 1 
OOOnmt<±(^)&?t±0%T-fe-p/'Co v-i'i'P 

CO 1 7 2] <w-^m 1 7> (^}f lettco^a^i^ffl L 

fc'i' xp -feco 7 ^J' D * :/-fe''Wl:»i|s^#* 
1 5tc^3v^r. r^rx v^y ■ T}^^- • t g 

RUCKAX. fi/A^-^TXh "TXP-- 8GT 
F J ^fflv\ Sfi:4'^PfflO 1 0 %7i<.miti- h V "^7 A7j<^ 

jgfcf^^T 1 o%7mitv^'!7L.7mwi^m^^rc&.9i 
s!igfi?iji 5 tmmicLx. mmmm. mm. mmR 

c - 1 7 ) ^mtco 
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CO 1 7 3] m^mi tmmicLx. t'-^visv-y^' 
atiT'^Mtmn^mym'^^m (uc-n) ^co-^ 

t!:f-{iMm.n(omm-i^^=?-mt i s 2 nm-e. 1 0 

0 0 nmli(±«OS?«0%Tfe-p/-Co ^fc. V-f^n* 
[0 17 4] <m^m\ 8> (*y-b;l/g©y;Hk5aS 

( 1 ) IR5|s4?gi^X@ 
S»2 5 Om 1 cD;^jr^xeyfc. -^figfi^lj 7 TiffcffiBilS 

(A-7) 15. OgP. 
0. SgPJ^tf rMA-6 0 0 (HSit^ttSacO't'i^*- 
.-}<>':7^>v^ :¥l^te?Sl 8nm) J 1 SgP^&ijpx.. 

tt. ¥*S)Bi?@*^0. 5mm©-:^;l/3::^7'e— X2 5 0 

CO 1 7 5] (2) ^Mmm 



CO 1 7 6] (3) g?#T 

6. i*i^«ii%«ii*^'F?if{bLT0ii^tc@s-rsST' 

iP^fco il(DNF<DpH{i3~5T'^o/£o 

CO 1 7 7] (4) jffijaai;7j<gfe 

«|g/)^@«L/c:ffiii^^#*-rS7j<14iif*:*!a§IJ®jSbfc 

CO 1 7 8] (5) tffP. S:t>\ 7i<14Jg#:'\OS^i( 
^7j<'5r-:^^;g:x^7.7^-%fflV^T«i^L^A^e.. 
COpHtf'S. 5 — 9. 5 i:^:SSt? 1 0%i^>{f-;l/7'5 
yx^f/-;l'7l<^?S*j!jp:l/-Co 1 ^l^^t 

fcifk. 7j<^j!iqKT. ^}f^*^2 0%i:^S<t3{i:ia^ 

^mm-^^jm-^mi. (mc-i s) *f#fco 

CGI 7 93 SijfiMl i:|Bl«(cLT. Vft-^-T^ 
n;?j:/-b;HfcKmW7l<'l4^J-i!(?« (MC-1 8) ^'©•^ 

*:r-b;WtMi^<^)f<^i«¥*§JK[?@« l 4 9 nmT-. 1 0 
0 0nmJW±©fi?ti0%T35-3fco ^fCs V-l':^P* 

CO 1 8 0] 
C«2] 
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67X 
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RTS 
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DMAE 


250iim 


20X 
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83X 
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WSx 


DHAE 


ISOnm 
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ox 


75X 
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RTS 
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224iim 
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ox 


33X 



CO 1 8 1] 



C^3] 
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67X 
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67X 
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CO 1 8 2] a2S:t;S3{c^lJSBfS^t±, JWToat) 
TGR : r^rXh^^-:/;!^-- TGRJ (;^B* 

-r zy^it^jimmmo) c . i . - 1 

5) 

RTS : r^yX • X— z^— • v-tfV^ • R T 

sj {iza^-cy^it^x.m(im)m<Dc. i. ey^o 

h • Ix-v F 1 2 2) 

DPP : r^'o^^^^'^l/ • Lx>y F • DP P-BOJ 
(5^/^ • i}-f=^-n.m<DC. I . t!^J^;>i y h • W-y F 2 
5 4) 

8GTF: r>'Av-:7rXF • I'Jia- • BGT FJ 
(:*;S*-r:/^ft^X^(^)Sa©C. I. ify^>F- 
-rxD— 1 7) 

4 19 2: Ti/A^— 7rX h • -Toia— • 4 1 9 2 J 
(;*:0*-l'y^{t#X^(«)SI«^)C. I. \£^^y\" 
^xa— 15 4) 



C B 

DMA E 
N. V. 



•^-r ^ o A :r-fe;Wt:liif^©)e@ i o o o n m 



CO 1 8 3] <llfiig0>Ji> (v-ri'D;<7:/-b;Htll^4' 

^^fflLfctaSJf«<Dia3g) 

^jfifi^J 2 T'tffc 7 P v^T- v:/;!/— <^»7-:t 

i/aitj zf-bfi^imn-smym'^^WLm. (m c - 2 > 37. 



= y3. Og|5Rt>V>i-y3S^7j<2 8. 5g|5^S-&LT. 
CO 1 8 4] <lliftCT2> (vf^D;*;y-b;Mbi|!|^4' 

CMC -2) icixxx. mmm7vmrc-^'izy^^<DT 
yftv r-iiMmn^mym^m.m (m c 
-7) ^fflv^rcJ^^^«, nsfifiaji fciBMifcLT, -^-ify 

CO 1 8 5] <mMm3> i'^-<^^i:i-:f'^M\^^^ 

(DW^^Mmff 6 7 %<D-^-< ^uti y"-tr;l/{tlIi|s^^^)^ 

^^^fflLfclHSiSSOiait) 

CMC- 2) K\xfLx. mmw sT-wrc-Yxp-fe© 

C - 1 3) ^ffli^^Z-cJ^i^^-a. HfiSPi i:|nI1iltcbTs 
X o - fecDf a^iffi^PS L fco 
CO 1 8 6] WSm\. 2S.D'3{c*3V^T. fiH^^^IS 

tt^^^ct < ±tf « t tJcSiiinx F©S'M-rs c t*^ 
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WLm^<'yB.^^i> 13.4 %w±i:i« < . timm t lt 

[0 18 7] i^tc. Cine.v'Tyfe. ■?-{r>'^feJ^t>V 

mm3mr?-<DWi^^^m. 4 icm ufco mmm k 2 at; 

3 T'»fc=&fHgJ?S4'(^)T->i- yft-T'f' ^ P :/-tr ;Htli 
CO 1 8 8] IjsjtCs ±fBIH»^^fflV^T. maS®/^:^^!^ 

^ fe:Rr;-r x d— ^— fHaJH#*> o h p h 

H h±<DiH^ia^%7j<^OttTJSoTtf^^S<l 

CO 1 8 9] <l:b«?^Ji > C7'i'<5'a*:/-fe;HtSl5|s^O 
6 5 0 n mT'»:*:l4^S*^ 1 0 0 0 n 

M?L ?.-?-r ^ p y-tr;i/{l:g|i|et^iS(i«^<£ffl LfctH^j^ 

1 tC^SV^T. S!jgCT2T-f#fc7r5?P~>T:^y7^;l^ 

CMC -2) icix^r. mi^ms-^ntc-y^ui/T-y 
tS(?s (Mc-5) ^m.m\^tcU9^i,i. ms&m \ hnrn^ 
CO 1 9 0] \mm 1 •e#fc:->Tyfe©fa®?«'=f<o-^^' 

ic^LfCo *Jt«!?fi?'J«»tH^?«*©7-:tV'l4v-i'^P* 

CO 1 9 1] :^>:tc. immm^m^^x. rfji5tD/^:/;p 

i^x>y v^— *fflv^T, >'Tvfe<^>*-7— f2^H 
OH P->— hS.t>*:3t!-^{cia»Lfco CCDfSii 

Lfcafgti, 5f;^BJT'*^7;l/*lS^0^S^«-r. OH 



[0 19 2] <iifia^j4> (j^-^^u-fy-y^Mm.n^ 

(DUmSft^^ 5 1.7 %<Dvf ^ P * 7'-{r;WtJSil^^ 

^> p * zT'tMtwm^miic.'m^WLW. cm c - d 47. 

4ai5{c. x^^>'^''U 3— ;l/2 OgP. v^X:?y— 
>3. Og|5Ra*-l'*>'32^7ic2 9. 6gP^ig-&LT. ^ 

CO 1 9 3] <IIS£CT5> (V'i'^p;?7:/-b;Ht:ll5|et4' 
(DUiist-g-W**^ 5 1.7 %cD-^'i' P ;<7 -f-^MilMni^ 

mmm e v-tf ©cdt-* >'l4v-r ^ p * :/-tr 
;HtSlil^-&W7i<'|4^iSi?S CMC -6) 5 0. Ogptc. x 
^l/>/yUn-;l/2 Ogp. v'x^y-;l/7^5>'3. Ogp 
Rt>V* yS^7j< 2 7.0 gP^}g-& bT. Hil^^*^ 6 % 

CO 1 94] <^SS1?!16> i-^-i ^r^-fy-y^MMW^'^ 
cogSil^-&#**^ 5 1.7 %co-=?'i' ^' P y-fe/l/^tJlslst^ 

LfctaajiKtosijS) 

SSig^iJl 2Tf#fcl'iP-6«T-^>"l4V'i'i'P;^:/ 
■fe;HtM«^**14»tS(i« (MC-l 2) 4 8. 8g|5 
(c. x^l^V^Un— ;l/2 OgP. v^x^y— /l/T^^ 
3. Ogl5Rt;-r*>'^g|7l<2 8. 2gp:&iS-&LT. 

6 %©'i'xa-fe(Dfe»iS^iSS Lfco 
CO 1 9 5] Z.^^%mm^. 5Rl/6frj3V^T. fH« 

^^piyr^{c^fcoT«. ^ttce-x^^i/^p-^i'^ 

Sa3gB$P^<D®^^Sv^(i»^x^;i/^-(D*;'3{k*"«-r- 
^ . ^Mtt^:^ ^ < ±tf i: fcSji:^ x h O^'M-T 

^ p 7!j y'-tr ;KtJI^^W7Ktt5^S{r«ti. r-* 
^' p :/-b;i/{t:M^4' ^0ll«^3b^ 5 i . 7 % < , 

CO 1 9 6] <ine.v'7>'fe. v-ifv^ffeRt/'i'xn- 

if4^0}±^'l4^a4{c^L.fco *^ia^J<DtBii?«4'<^7 

CO 1 9 7] ^fc, ±fafESfflt*fflv^T. rUflscoexy 
•r-tf^'^ffejit/'i'ip— 6<^>;t'^-iag^a^^. OHP 
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{c@tlTV^/co OHPv'-McfB^LfcH^a. 
fco O H P h ±Ofa^a»«:7J<«rOlt TSSlo T 

CO 1 9 8] <llfi{ifiRl7> (.■7^^n^-:f-bM\Mn'P 

^jfiP 2 T'tf 7 a 7 - ^'tt-^'f 
^ d;?; 7'-fe;l/ftJii|^-&*7l<145)-ff?R (M C - 2 ) 4 4. 
SgPtC. ^ffl 1 6 3 . 2 5. 000 CD^»^ 5 

0 b y 7 ^ U /Vmmm(DT 77j<)§^ 5 . 

ogp (^gi@Jg^2. SBWcffl^) . x^^^'i^'jn- 
;i/2 0g|5. -:^x^/-;i'7'5V3. ogPRi;-i'5i-:^3^^ 
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(54) AQUEOUS DISPERSION FOR RECORDING LIQUID CONTAINING ANIONIC 
MICROENCAPSULATED PIGMENT AND RECORDING LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject dispersion liquid produced by coating an organic 
pigment or cartxjn black with a prescribed amount of an organic polymer compound having anionic 
group, giving excellent fineness and color density, having excellent color rendering property and 
transparency and useful for water-based ball-pointed pen, etc. 

SOLUTION: This dispersion is produced by coating (A) an organic pigment or (B) carbon black with (C) 
an organic polymer compound having anionic group (e.g. organic amine salt) and contains 35-80wt% of 
the component A or the component B. Preferably, the maximum particle diameter of the primary particle 
of the component A or the component B is <200nm and the average particle diameter is 1 0-1 OOnm. The 
maximum particle diameter of the produced anionic microencapsulated pigment is <1,000nm and the 
average particle diameter is <300nm. The dispersion may be incorporated with a curing agent and/or a 
polymer 

* NOTICES* 
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damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[Claim 1] the recording ink characterized by being in the range the organic pigment in an anionic 
microencapsulation pigment or whose content rate of carbon black it is anionic microencapsulation 
pigment content aquosity dispersion liquid which cover an organic pigment or carbon black with anionic 
radical content organic high molecular compounds, and change, and is 35 - 80 % of the weight - sennce 
water -sex dispersion liquid. ■ ^ ♦ 

[Claim 2] Aquosity dispersion liquid for recording ink according to claim 1 whose mean particle diameter 
the maximum particle diameter of an anionic microencapsulation pigment is lOOOnm or less, and is 

300nm or less. . . . , 

[Claim 3] Aquosity dispersion liquid for recording ink according to claim 1 or 2 charactenzed by for the 
maximum particle diameter being 200nm or less, and being an anionic microencapsulation pigment 
containing the oiganic pigment or cartwn black in the range whose mean particle diameter of a pnmary 

particle is 10-100nm. * ,j u 

[Claim 4] Aquosity dispersion liquid for recording ink according to claim 1. 2. or 3 charactenzed by 
containing the anionic microencapsulation pigment which covered the curing agent and/or the high 
molecular compound, and the organic pigment with anionic radical content organic high molecular 

compounds. • • ^ „i 

[Claim 5] Aquosity dispersion liquid for recording ink according to claim 1, 2, 3. or4whose anionic radical 
content oiganic high molecular compounds are organic amine salts. 

[Claim 6] Aquosity dispersion liquid for recording ink according to claim 1 . 2. 3, or 4 vi^iose anionic radical 
content organic high molecular compounds are alkali-metal salts. 

[Claim 7] Aquosity dispersion liquid for recording ink according to claim 1. 2, 3, 4. 5. or 6 whose aad 
number of anionic radical content organic high molecular compounds is 30 or more KOHmg/g. 
[Claim 8] Aquosity dispersfon liquid for recording ink according to daim 7 whose anionic radical is a 
carboxyl group. 

[Claim 9] Aquosity dispersion liquid for recording ink according to claim 7 or 8 whose number average 
molecular weight of anionic radical content organic high molecular compounds is 2000 or more. 
[Claim 10] Aquosity dispersion liquid for recording ink according to daim 1 , 2, 3. 5. 6. 7, 8. or 9 using the 
anionic microencapsulation pigment obtained by throwing water into the organic solvent phase 
containing anionic radical content organic high molecular compounds and an organic pigment, or cartjon 

black. Q ■ *h 

[Claim 11] Aquosity dispersion liquid for recording ink according to claim 4. 5. 6. 7. 8. or 9 using tne 
anionic microencapsulation pigment obtained by throwing water into the organic solvent phase 
containing anionic radical content organic high molecular compounds, an organic pigment or cartjon 
black and a curing agent, and/or a high molecular compound. 

[Claim 12] Aquosity dispersion liquid for recording ink according to daim 10 or 11 using the anionic 
microencapsulation pigment obtained by throwing in water, irradiating a supersonic wave at the organic 
solvent phase containing anionic radical content organic high molecular compounds and an organic 
pigment, or cartDon black. « ■ th 

[Claim 13] Aquosity dispersion liquid for recording ink according to daim 1, 2, 3, 5, 6. 7. 8. or 9 using tne 
anionic microencapsulation pigment obtained by supplying the organic solvent phase containing anionic 
radical content organic high molecular compounds and an organic pigment, or cartjon blad< underwater 
[Claim 14] Aquosity dispersion liquid for recording ink according to daim 4. 5. 6, 7, 8, or 9 using the 
anionic microencapsulation pigment obtained by supplying the organic solvent phase containing anionic 
radical content organic high molecular compounds, an organic pigment or carbon black and a cunng 
agent, and/or a high molecular compound underwater. 

[Claim 15] Aquosity dispersion liquid for recording ink according to claim 1. 2. 3. 4. 5, 6, 7, 8. or 9 using 
the anionic microencapsulation pigment obtained by neutralizing all the anionic all [ a part or ] using a 
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basic compound in the water cake which consists of anionic radical content organic high molecular 
compounds and an organic pigment, or carbon black. *K«..«tor 
Swm 16) Aquossy dispersion liqdd for recording ink a<x:ondin9 «> c.ainn13 or 14 v.*,,* use the water 
S'e obJLd by me pm«ss ^ neu^li^s ma. a basfc comf««. is also in a« me an«,« =^ a 
part or 1 of anionte radical content orflanic frigh molecular compounds, and consists of = P/°«^J 
beaded an oraanic pigment or carbon black, and in an aquosity medium, and a process which pH is 
Sl- to an add Impound being a, r^utality or addity. and ankmte radical cortoit orgahK: high 
motecularcompoundsaredeposted andfbcestoa^^^^ and 15 or given Ul16- service 

[Claim 17] recording ink claims 1, 2, 3, 4, 5, 6. 7, 8, 9. iu. n. i-^. <=" a 
water ~ the recording ink containing sex dispersion liquid. 
[Claim 1 8] Recording ink according to daim 17 which is an object for ink jet pnnters. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ReW of the Invention] the recording ink containing an anionic microencapsulation pigment with the high 
pigment concentration in a microencapsulation pigment useful as an ingredient for this invention to 
manufacture the aquosity recording ink for ink jet printers on demand type [, such as wnting implements, 
such as an aquosity ball-point, a fountain pen, an aquosity felt-tipped marker, and an aquosity marker. 
Bubble Jet and a themial jet method, and a piezo method, ] ~ service water - it is related with sex 
dispersion liquid and the iBcording ink containing the dispersion liquid. 

[Description of the Prior Art] Conventionally, the color has been used for the recording ink of which a high 
definition is required. Although the recording ink using a color has the descriptions, such as high 
transparency, a high definition, and outstanding color rendering properties, it has problems, such as 

lightfastness and a water resisting property. 

[0003] In order to solve lightfastness and a waterproof problem in recent years, it replaces with a color 

and the recording ink using an organic pigment or cariDon black is manufactured. 

[00041 However, if distributed stabilizatfon of the pigment is not carried out veiy finely when an organic 

pigment and carbon black are used, there is a trouble that a high definition and advanced color 

rendering properties cannot be acquired as recording ink. Especially, in the recording ink for ink jet 

p™/distributedstabi.izat^^^ 

me blinding of a nozzle directly. Moreover, if the pigment was distributed minutely and high transparent^ 
was not secured when an organk: pigment was used forthe application of the OHP sheet projected^ 

a back light there was a trouble that the projection image of colorful OHP was not obtained. 
rOOOSl Compared with the organic pigments and carbon black which are generally used, such as a 
coating and ink, especially the organic pigment and carbon black that are used for these have a fine 
diameter of a primary partide. and since secondary condensation is strong, they need great energy for 
distributing these pigments even to a primary partide. Moreover, various devices are required to 
maintain the pigment in dispersion liquid at stability even if it is able to distribute these pigments to a 

primary particle. . 
[00061 In order to solve these troubles, as shown below, the approadi of using a microcapsule is 
indicated, for example, to JP.62-95366.A To the approadi and JP,1-170672,A whidi use for .^cording 
ink the microcapsule whidi connoted color ink in the polymer partide Make water dissolve or distnbute 
coloring matter to an insoluble solvent substantially, and emulsification distribution of this is undenwater 
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carried out using a surfactant. To the approach and JP.5-39447.A which use for recording ink me 
coloring matter which microencapsulated by the conventional technique The approach ttie endocy^ 
object of a microcapsule uses water and the microcapsule which made the water-soluble solvenUst 
dissolve or distribute a sublimability disperse dye to at least one sort of polyester resin for a record 
constituent The water-color-ink constituent which becomes JP.6-31 3141 .A from the colored 
emulsion-polymerization partide and various aquosity ingredients is indicated. 

!proWem(s) to be Solved by the Invention] However, it had the trouble that that of what en^psuteted the 
color was inferior to lightfastness. and since the microencapsulation pigment manufactured by the 
conventional approach had a large particle size, it had the trouble of being inferior to transparency, color 
enhancement, color rendering properties, etc. Moreover, since the resin concentration in a capsule was 
high (pigment concentration is low), the selectivity of the ingredient used for recording ink was small, 
versatilrty was missing, and the recording ink had further the trouble that a feeling of concentration was 
lost furthemiore. the thing for which a detailed microencapsulation pigment is manufactured only by 
resin when pigment concentration is made high too much - difficult - so - a surfactant - not using 
together - it was not that from which the record image with which it does not obtain, therefore is not 

necessarily satisfied of a water resisting property is obtained. 

[00081 In manufacture of the recording ink with which the pigment dispersion liquid of a drainage system 
were used for the technical problem which this invention tends to solve Laborsaving of the process 
which distributes a pigment minutely on the dispersion-medium object of recording ink is realized, a 
great effort, a facilrty, energy, etc. are saved labor, and the microencapsulation pigment content aquosrty 
dispersion liquid which can reduce the manufacturing cost of recording ink are offered. Moreover, the 
thing for which the microencapsulation pigment content aquosity dispersfon liquid for recording ink wiih 
the high versatility excellent in the degree of freedom of selections, such as resin for recording ink. 
various additives, or a solvent, are offered. Furthemiore. it is in offering the recording ink using a feeling 
of concentration, a high definition, the color rendering properties and transparency that are required of 
recording inK and the microencapsulation pigment content aquosity dispersion liquid and these aquosrty 
dispersion liquid tor recording ink whfch were further excellent in a water resisting property, redispersible. 
etc. 

Ks for Solving the Problem] It is anionic microencapsulation pigment content aquosity dispersion 
liquid which cover an organic pigment or carbon black with anionic radical content organic high 
molecular compounds as a result of repeating examination, and change wholeheartedly that this 
invention persons should solve the abov^mentioned technical problem. \A/hen the anionic 
microencapsulation pigment content aquosity dispersion liquid in the range the organic pigment in an 
anionic microencapsulation pigment or whose content of carbon black is 35 - 80 % of the weight are 
processed into recording ink. Since rt can be used only by there being neither selecton of the resin at the 
time of manufacture, a solvent or various additives nor a limit of an addition, and versatility being raised, 
and mixing anionic microencapsulation pigment content aquosity dispersion liquid further. Since it is not 
necessary to carry out indispensable use of that reducing the conventional manufactunng cost the 
definition of recording ink. and color rendering properties and transparency can be improved more than 
before, and the surfactant Raising the water resisting property of a record image, that raise redispersible 
and the dependabilrty of recording ink is raised by using the thing (alkali metal) of a non-volatile for the 
base for neutralization of the anionic radical content organic high molecular compounds which are resin 
for microencapsulating further, etc. A header. It came to complete this inventon. 
[0010] In order that this invention may solve tiie above-mentioned technical problem, the need is 
accepted in an organic pigment or carbon black. Namely, witii a curing agent and a high molecular 
compound Anionic radical content organic high molecular compounds (it abbreviates to "anionic organic 
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high molecular compounds" hereafter.) It is aquosity dispersion liquid containing the covered anionic 
microencapsulation pigment The recording ink containing the anionic microencapsulation pigment 
content aquosity dispersion liquid for recording ink and these aquosity dispersion liquid which are 
characterized by being in the range the organic pigment in an anionic microencapsulation pigment or 
whose content of carbon black is 35 - 80 % of the weight is offered. 

[00111 the recording ink containing the anionic microencapsulation pigment of this invention - service 
v^ater - sex dispersion liquid The need is accepted in an organic pigment or carbon black. With a cunng 
agent and a high molecular compound It covers with anionic organic high molecular compounds 
Moreover, the content of the organic pigment or carbon black at 35 - 80 % of the weight Espeaally the 
thing whose mean particle diameter it is in the range whose mean particle diameter the maximum 
particle diameter of the primary particle of an organic pigment or carbon black is 200nm or less, and is 
10-100nm the maximum particle diameter of an anionic microencapsulation pigment is lOOOnm or less 
and is SOOnm or less is desirable. Moreover, the thing of the form which neutralized anionic organic high 
molecular compounds by the base is desirable, and it is desirable to use especially alkali metal. 
[0012] Furthermore, if the anionic microencapsulation pigment is the thing of the form which are the 
anionic organic high molecular compounds containing a curing agent and a high molecular compound, 
with covered the organic pigment, it is desirable much more. 

[0013] Furthemiore, other matter, such as a vehicle for titanium, the mineral matter like aluminum, a 
pigment derivative, a pigment agent, a pigment wetting agent, an organic solvent, a plasticizer, an 
ultraviolet ray absorbent an anthoxidart, or recording ink. can also be included into the capsule of the 
microencapsulation pigment of ttiis invention again. 
[00141 

[Embodiment of the Invention] As ttie manufacture approach of the anionic microencapsulation pigment 
contained in the aquosity dispersion liquid for recording ink of this invention, the two approaches of the 
physical and mechanical technique and the chemical technique, such as the coacervation method, 
interfacial polymerization, and the Inn SAICHU method, are mentioned as an approach from the fomner. 
[0015] However, even if the particle size of the microencapsulation pigment obtained by these 
conventional-type approaches is the thing of the magnitude below submicron (micrometer) one, since 
particle diameter is large and the rate that the pigment in a microcapsule occupies is low, when 
recording ink is manufactured using this microencapsulation pigment what can not necessanly be 
satisfied in the feeling of concentration of definition, color rendering properties, transparency, or a color is 
not obtained. Furthermore, it is necessary to manufacture a microencapsulation pigment vinth the rate for 
it to be detailed and high that the pigment in a microcapsule occupies. 

[0016] Moreover since the resin concentration in a capsule is high (pigment concentration is low), the 
ingredient used for recording ink is restricted, or in order to use a surfactant a water resisting property is 

inferior. ^- u, 

[0017] As the manufacture approach of ttie anionic microencapsulation pigment contained in the 
aquosity dispersion liquid for recording ink of this invention Fundamentally a mixture (a composite or 
complex) witti ttie anionic organic high molecular compounds which have self-dispersion power or 
dissolution ability to water, an organic pigment or carbon black Or the approach of making a mixture 
with an organic pigment or carbon black, a curing agent, and an anionic organic high molecular 
compound an organic solvent phase, and ttirowing water into this organic solvent phase, or supplying 
ttiis organic solvent phase underwater, and changing self-distribution (phase inversion emulsificaton) (it 
is hereafter called a "phase inversion method".) It is desirable. 

[0018] It neutralizes that a basic compound is also in all the anionic all [ a part or ] of anionic radical 
content organic high molecular compounds. Or an organic pigment or carbon black. The water cake 
obtained by the process which consists of a process kneaded in an aquosity medium, and a process 
which pH is carried out to an acid compound being at neutrality or acidity, and anionic radical content 
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organic high molecular compounds are deposted. and fixes to a pigment How to acquire by neutralizing 
all the anionic all [ a part or ] using a basic compound (it is hereatter called the — method .) it is 

mA9]B), doing in this way. the aquosity disperston liquid containing the anionic microencapsulation 
pigment of a high pigment content more detailed than the conventional approach of making it into the 
purpose can be manufactured. 

[0020] Moreover, in the describing [ above ] phase inversion method, even if it makes the vehicle and 
additive for recording ink mix into an organic solvent phase and manufactures, it is satisfactory in any 
way. If it says from the ability of the dispersion liquid for direct recording ink to be manufactured 
especially, will make it more more desirable to mix the vehicle for recording ink. 
[0021] The maximum particle diameter is 200nm or less, and the organic pigment or carbon black 
contained in the microcapsule of an anionic microencapsulation pigment has desirable organic pigmerit 
or carbon black in the range whose mean particle diameter of a primary particle is 1 0-100nm. in order to 
acquire the feeling of concentration of recording ink. transparency, and color rendering Proper^^s^ or in 
order to manufacture a detailed microencapsulation pigment with a mean particle diameter of 300nm or 



less 

[00221 Although especially the class of organic pigment used by this invention is not limited, if it limits for 
illustrating a typical thing The Quinacridone system pigment, the Quinacridone quinone system pigment, 
a dioxazine system pigment Phthalocyanine pigment, an anthra pyrimidine system pigment, an 
anthanthrone pigment, An indan SURON system pigment, a flavan SURON ^y^tem pigment a perylene 
system pigment a diketopyrrolopymjie pigment A peri non system pigment a kino FUTARON system 
pigment an anthraquinone system pigment a thioindigo system pigment a Benz imidazolone system 
pigment an isoindoiinone system pigment an azomethine system pigment or azo pigment is 
mentioned. 

[0023] Moreover, as for carbon black, neutrality, acidity, basic carbon, etc. are mentioned. 
[0024] AS a curing agent which may be contained with the pigment in the microcapsule of an anionic 
microencapsulation pigment For example, amino resin, such as melamine resin, benzoguanarriine resin, 
and a ureshiBsin. Phenol resin, such as a TORIMECHI roll phenol and its condensate, tetramethylene 
dhisocyanate (TDI). Diphenylmethane diisocyanate (MDI). hexamethylene di-isocyanate (HDI), 
Naphthalene diisocyanate (NDl), isophorone diisocyanate (IPDl). The poly isocyanates. such as 
xylylene diisocyanate (XDI), those denaturation isocyanates, and blocked isocyanate. Fatty amine, 
aromatic amine. N-methyl piperazine. triethanolamine. Amines, such as a morpholine. dial^amino 
ethanol and benzyl dimethylamine. Polycarboxylic acid, phthalic anhydride, a maleic anhydnde, 
anhydrous hexahydrophthalic acid. Acid anhydrides, such as pyromellitic dianhydnde, anhydrous 
benzophenone tetracarboxylic acid, and ethylene glycol bis(trimellitate). The bisphenol A mold epoxy 
resin a phenol system epoxy resin, a glycidyl methacrylate copolymer, Epoxy compounds, sudi as 
glycidyl ester resin of a carboxylic acid, and alicyclic epoxy. Polyether polyol. a polybutadiene glycol, the 
poly caprolactone polyol. Alcohols, such as tris hydroxyethyl isocyanate (THEIC). Vinyl compounds, 
such as a polyvinyl compound as a partial saturation radical content compound used for radica 
hardening or UV hardening by peroxide, or electron ray hardening, the Port allyl compound, a glycol, and 
a reactant of polyol. an acrylic acid, or a methacrylic add. etc. are mentioned. 

[0025] AS for these curing agents, it is more desirable to be used in order to harden the wall of an anionic 
microencapsulation pigment or in order to raise the paint film reinforcement at the time of using rt for 
recording ink, to add a photoinitiator, a polymerization initiator, or a catalyst if still more neariy required, 
and to aim at promotion of hardening. 

[0026] As a photoinitiator used for sudi the purpose, although benzoins, anthraquinone, 
benzophenones. ** sulfur compounds, dimethylbenzyl ketal. etc. are mentioned, it is not the object 
limited to these. 
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[0027] Similarly, as a polymerization initiator. — azo compounds, such as — perox.de; azobis .sobutyl 
nitril such as t-butyl peroxybenzoate. G t-butyl peroxide, cumene par hydroxide, acetyl peroxide, 
benzoyl peroxide, and lauroyi peroxide. azobis-2.4^imethylvalerDnitrile. and azobis cydohexane 
carbonitrile. etc. are mentioned, for example. ^ . , ^ w^^,omr^la 

[0028] Moreover, as a catalyst. Co compound. Pb compound, etc. are mentioned similarly, for example. 
[0029] Although the high molecular compound NA/hich may be contained with the pigment in the 
microcapsule of an anionic microencapsulation pigment can be especially used without a limit if rt is a 
with a number average molecularweight of 1.000 or more thing, the field of the film reinforcement of 
recording ink and the manufacture side of a capsule to its number average molecular weight is [ the 
thing of the tange of 3,000-100.000] desirable. 

[0030] Although especially the class of such a high molecular compound is not limited, for exarriple A 
vinyl chloride. Polyvinyl systems, such as vinyl acetate, polyvinyl alcohol, and a polyvinyl butyral. 
Polyester systems, such as alkyd resin and phthalic resin, melamine resin, melamine fomialdehyde 
resin Amino systems, such as amino alkyd copolycondensation resin, a urea resin, and a urea-resin. 
themioplasticity. High molecular compounds, such as the aciylic of themnosetting or denaturaton. an 
epoxy system, a polyurethane system, a polyether system, a polyamide system, an unsaturated 
polyester system, a phenol system, a silicone system, and a fluorine system, those copolymers, or 
mixture is mentioned. . 
[0031] The anionic organic high molecular compounds used in order to manufacture an anionic 
microencapsulation pigment Although it has self-dispersion power or dissolution ability to water, and 
there will be no limit especially if it is anionic (acidity), in order to obtain what becomes enough as the 
capsule film or a paint film of recording ink Usually, the thing of the range of 1 ,000-100.000 has d^irable 
number average molecular weight, and especially the thing of the range of 3,000-50,000 is desirable, 
and what dissolves in an organic solvent and serves as a solution is desirable. 
r00321 Especially the self-dispersion power or dissolution ability of anionic organic 
high-molecular-compounds itself is given by neutralizing the anionic radical like the carboxyl group in the 
anionic organic high molecular compound concerned, a sulfonic add group, or a phosphonic aad radical 
using alkali metal, such as ammonia, an organic amine like triethylamine. a sodium hydroxide and a 
potassium hydroxide, and a lithium hydroxide, for example, although not limited. Especially desirable 
self-dispersion power or dissolution ability is the thing of the form of making a carboxyl group introduce 
into these organic high molecular compounds, and being a base, with making it neutralize. \n anionic 
organic high molecular compounds, you may have two or more sorts of these anionic radicals. 
[0033] 30 or more KOHmg/g has the desirable add number, and the amount of the carboxyl group in the 
anionic high molecular compounds whidi have a carboxyl group has the more desirable range used as 
50-250 If the add number of anionic high molecular compounds exceeds 250, since it is in the 
indination for the storage stability of a capsule to be spoiled or for the water resisting property of a record 
image to fall remarkably, and a hydrophilic property will become high too mu* and it is in the indinaton 
for the stability of a capsule to be spoiled or for partide diameter to become large when the aqd number 
is lower than 30, it is not desirable. 

[0034] As sudi anionic organic high molecular compounds For example, polyvinyl systems, sudi as a 
vinyl diloride, vinyl acetate, polyvinyl alcohol, and a polyvinyl butyral. Polyester systems, sudi as alkyd 
resin and phthalic resin, melamine resin, melamine fomialdehyde resin. The ingredient of ammo 
systems such as amino alkyd copolycondensation resin, a urea resin, and a urea-resin, 
Themioplasticity, The acrylic of themiosetting or denaturation, an epoxy system, a polyurethane system. 
The ingredient whidi has anionic radicals, sudi as a polyether system, a polyamide system an 
unsaturated polyester system, a phenol system, a silicone system, fluorine system high molecular 
compounds, those copolymers, or mixture, is mentioned. 

[0035] The anionic organic high molecular compounds used by this invention Although it has the 
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molecular weight which becomes enough as a capsule wallplate and actuation especially of the 
fomiation of wall fomiation is not needed, in order to make properties, such as the solvent resistance of 
a capsule wall, and endurance, improvement-ize further In order to raise the film reinforcement after film 
fomiation of recoreling ink. to or anionic organic high-molecular-compounds itself which is used 
beforehand By carrying out the pendant of the reactant active group like glycidyl group, isocyanate 
radical, hydroxyl-group or alpha, and beta-ethylene nature partial saturation double bond (vinyl group) 
Or by tTiaking photo-curing agents, such as the cross linking agent which has a reactant active group, for 
example, melamine resin, a urethane resin epoxy resin, an ethylene nature partial saturation monomer, 
and oligomer, etc. mix These reactant active groups, functional groups, etc. are used the time of 
formation of a capsule, or after fomnation or paint film formation of recording ink. It is more desirable to 
make the engine performance which is made to increase-ize, or constructs a bridge and gels the 
molecular weight of anionic organic high-molecular-compounds itself as an object for capsule wallplates 
give. 

[0036] Among anionic organic high molecular compounds, further, anionic acrylic resin cames out the 
polymerization of these monomers and other monomers which may be copolymerized in a solvent to the 
acrylic monomer (it abbreviates to an anion radical content acrylic monomer hereafter) which has for 
example, an anionic radical, and is obtained with it if needed. Especially the acrylic monomer that the 
acrylic monomer which ** one or more anionic radicals chosen from the group which consists of a 
carboxyl group, a sulfonic group, and a HOSUHON radical as an anion radical content acrylic monomer, 
for example is mentioned, and has a carboxyl group also in these is desirable. 
[0037] As an acrylic monomer v»4iich has a carboxy kill radical, an acrylic acid, a methacrylic acid, a 
crotonic acid, ethacrylic acid, a propyl acrylic acid, an isopropyl acrylic acid, an itaconic acid, boletic acid, 
etc. are mentioned, for example. An acrylic acid and a methacrylic add are desirable also in these. 
[0038] As an acrylic monomer which has a sulfonic group, sulfoethyl methacrylate, a butyl acrylamide 
sulfonic acid, etc. are mentioned, for example. 

[0039] As an acrylic monomer which has a HOSUHON radical, phospho ethyl methacrylate etc. is 
mentioned, for example. 

[0040] As an anion radical content acrylic monomer and other monomers which may be copolymerized 
For example, a methyl acrylate. an ethyl acrylate, acrylic-acid isopropyl, Acrylic-acid-n-propyl, 
acrylic-acid-ri-butyl, acrylic-acid-t-butyl, 2-ethylhexyl acrylate, acrylic-acid-n-octyl, acrylic-acid lauryl. 
Acrylic-acid benzyl, a methyl methacrylate, ethyl methacrylate. methacrylioacid isopropyl. 
Methacrylic-acid-n-propyl. n-butyl methacrylate, methacrylic-acid isobutyl, T-butyl methacrylate. 
2-ethylhexyl methacrylate, n-octyl methacrylate, Methacrylic-acid lauryl. stearyl methacrylate, tridecyl 
methacrylate, **** (meta) acrylic ester [, such as methacrylic-acid benzyl, ]; ~ addition reaction object [ of 
stearin acid, ****** fatty acids, such as an addition reaction object of glycidyl methacrylate, and the acrylic 
ester monomer that has oxirane structure (meta) ]; - a three or more carton atomic numbers alky! group 
The addition reaction object of the oxirane compound and acrylic acid (meta) which are included; 
Styrene. Alpha methyl styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene. **** styrene 
system monomer [. such as p-tert-butyl styrene, ]; - **** itaconic-acid ester [, such as itaconic-acid 
benzyl. ]; - **** maleates [, such as maleic-acid dimethyl. ]; - **** boletic acid ester [, such as boletic acid 
dimethyl. ]; - acrylonitrile and a methacrylonitrile ~ Vinyl acetate, acrylic-acid isobomyl, methacrylic-acid 
isobomyl. Acrylic-acid aminoethyl. acrylic-add aminopropyl. methyl-acrylate aminoethyl. Acrylic-add 
methylarriinopropyl. ethyl-acrylate aminoethyl, Acrylioadd ethylaminopropyl, an acrylic-add aminoethyl 
amide. An acrylic-add aminopropyl amide, a methyl-acrylate aminoethyl amide. An acrylic-acid 
methylaminopropyl amide, an ethyl-acrylate aminoethyl amide, An acrylic-add ethylaminopropyl amide, 
a methacrylic-add amide, methacrylio-add aminoethyl, Methacrylic-add aminopropyl, 
methyl-methacrylate aminoethyl, methacrylic-add methylaminopropyl. Ethyl methacrylate aminoethyl, 
methacrylic-add ethylaminopropyl. A methacrylic-add aminoethyl amide, a methacrylic-add 
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aminopropyl amide, A methyl-methacrylate aminoethyl amide, a methacrylic-acid methylaminopropyl 
amide. An ethyl methacrylate aminoethyl amide, a methacrylic-acid ethylaminopropy! amide. Acrylic-acid 
hydroxymethyl. acfylic-acid-2-hydroxyethyl. 2-hydroxypropyl acrylate, methacrylic-acid hydnoxymethyl. 
methacrylic-acid-2-hydroxyethyl, 2-hydroxypropyl methacrylate, N-methylol acrylamide, allyl alcohol, etc. 
are mentioned. 

[0041] As a monomer which has a cross-linking functional group, it is listed below. 
[0042] The polymerization nature monomer which has a block isocyanate radical can be easily 
manufactured carrying out the addition reaction of the well-known block agent to the polymerization 
nature monomer which has isocyanate radicals, such as 2-methacryloiloxy-ethyl isocyanate. or by 
carrying out the addition readion of the compound which has an isocyanate radical and a block 
isocyanate radical to the vinyl system copolymer which has the hydroxyl group and carboxyl group 
which were mentioned above. The compound which has an isocyanate radical and a block isocyanate 
radical can be easily obtained by carrying out the addition reaction of as well-known the block agent as a 
diisocyanate compound at about 1:1 rate by the mole ratio. 

[0043] As a monomer which has an epoxy group, the acrylate monomer which has glyddyl (meta) 
acrylate and an alicyclic epoxy group (meta) is mentioned, for example. 
[0044] As a monomer which has a 1 and 3-dioxolane-2-ON-4-IRU radical, 1, 
3-dioxolane-2-ON-4-ylmethyl (meta) acrylate. 1, and 3-dfoxolane-2-ON-4-ylmethyl vinyl ether etc. is 
mentioned, for example. 

[0045] As a polymerization initiator, **** azo compounds, such as **** peroxide; azobis isobutyl nitnl, 
such as t-butyl peroxybenzoate, G t-butyl peroxide, cumene par hydroxide, acetyl peroxide, benzoyl 
peroxide, and lauroyi peroxide. azobis-2,4-dimethylvaleronitrile, and azobis cyclohexane carbonitrile, etc. 
are mentioned, for example. 

[0046] With an anionic radical content acrylic monomer, further as a solvent used in case the 
polymerization of other monomers which may be copolymerized with these monomers if needed is 
carried out For example, **** aliphatic hydrocariaons, such as a hexane and a mineral spirit; Benzene, 
**** ester solvents [, such as **** aromatic-hydrocartwns-solvent; butyl acetate ], such as toluene and a 
xylene; A methyl ethyl ketone. **** ketones, such as isobutyl methyl ketone; A methanol, ethanol, **** 
alcohols solvents, such as a butanol and isopropyl alcohol; **** aprotic polar solvents, such as 
dimethylformamide. dimethyl sulfoxide, N-methyl pyirolidone. and a pyridine, etc. are mentioned. These 
solvents can also use together and use two or more sorts. 

[0047] The anionic microencapsulation pigment content aquosity dispersion liquid by the phase 
inverskMi method are the foltowing, and are made and manufactured. 

[0048] The anionic organic high molecular compounds which have self-dispersion power or dissolution 
ability to water in a phase inversion method, an organic pigment, or a mixture with cariDon black (a 
composite or complex). Or although anything can be used as long as especially the organic solvent 
used in case a mixture with an organic pigment or cartaon black, a curing agent, and an anionic organic 
high rrralecular compound is made into an organic solvent phase is not limited and may dissolve anionic 
organic high molecular compounds The alcohols solvent like the acetone from the field of the ease of the 
solvent removal at the time of manufacture, the ester solvent; ethanol like the ketones; ethyl acetate like 
a methyl ethyl ketone, and isopropyl alcohol; the solvent of the low-boiling point of the aromatic 
hydrocariaons solvent like benzene etc. is desirable. 

[0049] The rate of anionic organic high molecular compounds has the desirable range of the 25 - 1 86 
weight section to the 100 weight sections of an organic pigment or carbon black, and especially its range 
of the 30 - 1 50 weight section is desirable. 

[0050] Although 1 hear that the cross linking agent and the high molecular compound are dissolving into 
anionic organic high molecular compounds and it has them that it is especially desirable for the mixture 
(a composite or complex) which is an organic phase, without a pigment condensing in any vt«y minutely 
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in organic high molecular compounds at homogeneity while distributed stabilization is carried out, it is 
never limited only to this. 

[0051] Although not limited, if it limits especially as a distributed stabilization process of this mixture for 
illustrating only what [ those ] are especially typical also by striking (1) A powder organic pigment or 
cartDon black is made to micro-disperse-ize in anionic organic high molecular compounds using various 
dispersers, such as a bead mill, a roll mill, and a sand mill. Subsequently The approach that a curing 
agent, a high molecular compound, etc. are said that you make it dissolve or decentralize, Or the 
sentiment cake after composition of (2) organic pigments or the wet cake of carbon black, The thing of a 
condition [ having made water decentralize a pigment freely ] is made to micro-disperse-ize by used and 
carrying out Flushing of the various dispersers, such as a kneader, into the anionic organic high 
molecular compounds before neutralization. Namely, subsequently The approach that a curing agent, a 
high molecular compound, etc. are said that you make it dissolve or decentralize etc. is mentioned. In 
these distributed approaches, in order to obtain an ultrafine particle, bead mill distribution or the 
approach of carrying out Flushing is more desirable. 

[0052] Moreover, since a sentiment cake is used, the desiccation process of organic pigments is not 
needed, it becomes energy saving and the firm condensation which takes place into a desiccation 
process moreover does not take place at all, either, the usefulness of especially the latter approach is 
very high. 

[0053] Furthermore, the pigment derivative which has a dialkyi aminomethyl radical, a SUFONSAN 
radical, a SUFON amide group, a phthalimide radical, etc. for the purpose of distributed stabilization; 
pigment agents, such as the "Sol Spurs 24000" etc. by "BYK-160" made from big KEMI, "BYK-166". and 
Zeneka Co., etc. can be used, and distributed time amount etc. can also be shortened. 
[0054] in order to make self-distribution (phase inversion emulsification) easy, and in order to make 
solvent removal actuation simple - mixing - as for the amount of the solvent used in the living body, 
stopping as low as possible is desirable, and, as for the viscosity of such a field to these mixtures, 
preparing to 10000 or less CPs is desirable. 

[0055] Although self-distribution (phase inversion emulsification) is carried out throwing water into the 
organic phase of a mixture, or by supplying this organic phase underwater, as the approach, the 
microencapsulation pigment made into the purpose can be formed by supplying another side slowly into 
it in an instant, agitating either an organic phase or water moderately. 

[0056] Since a class, a rate, etc. of an agitator in such chuming seldom affect the magnitude of the 
particle formed, especially the class or agitating speed of an agitator are not restricted. 
[0057] In such a process, although it is possible for the thing of the above-mentioned procedure to also 
make a sufficiently detailed microencapsulation pigment, as an approach of making a still more detailed 
thing, it is carrying out phase inversion emulsification, hitting a supersonic wave to an organic phase. 
Although especially the frequency of the supersonic wave is not limited, it is 10-200kHz preferably. 
[0058] In case the so-called neutralization type of anionic organic high molecular compounds are used, 
only an initial complement needs to make the bases for neutralization dissolve in an organic phase or 
the aqueous phase beforehand. It is more desirable to dissolve bases in the aqueous phase in 
consideration of condensation of the pigment in an organic phase especially. 
[0059] Moreover, even if the cross linking agent used in order to carry out gelation processing of the 
formed capsule wall, or in order to raise the film reinforcement after film formation of recording ink is the 
case where the compound of **** water solubility of for example, polyamine is used, it needs to dissolve 
only an initial complement in an organic phase beforehand. 

[0060] According to the gestalt with which practical use is presented, the anionic microencapsulation 
pigment content aquosity dispersion liquid obtained by these various approaches can also be used as it 
is, or they can perform desolventization and it can also be used for them as an aquosity dispersing 
element. 
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[0061] General distillation, a vacuum distillation method, etc. are mentioned as an approach of 
perfomning desolventization. 

[0062] The method (the **** method) of obtaining anionic microencapsulation pigment content aquosity 
dispersion liquid is based on the following procedures by. using the same ingredient as the above on the 
other hand, and neutralizing all the anionic all [ a part or ] for the water cake which consists of anionic 
radical content organic high molecular compounds and an organic pigment, or carbon black using a 
basic compound. 

(1) Distribute anionic organic high molecular compounds and a pigment in an alkaline aquosity medium. 
Moreover, it heat-treats if needed and gelation of resin is attained. 

(2) By making pH into neutrality or acidity, carry out hydrophobing of the resin and fix resin to a pigment 
strongly. 

(4) Perform filtration and rinsing if needed. 

(5) Neutralize a carboxyl group as a basic compound is also, and re-distribute in an aquosity medium. 
Moreover, it heat-treats if needed and gelation of resin is attained. 

[0063] As an approach of distributing the anionic organic high molecular compounds and pigment in a 
prx)cess (1) in an alkaline aquosity medium, the two following approaches are suitable. 

(1) Distribute in an aquosity medium after kneading a pigment in an organic solvent medium. 

(2) Mix or knead a pigment in an aquosity medium. 

[0064] By the approach of ****** (1), a pigment and the organic solvent solution of anionic organic high 
molecular compounds are first distributed minutely using well-known dispersers, such as a ball mill, a 
sand mill, and a colloid mill. 

[0065] Although all the things for which the organic solvent used is generally used at ttiis time can be 
used, the solubility over resin is good, the thing and vapor pressure in which the composition top of resin 
does not have a problem, eittier are higher than water, and what is easy to carry out desolventization, 
and a thing with water and a miscibility are still more desirable. As such a solvent, an acetone, a methyl 
ethyl ketone, a methanol, ethanol, n-propanol, isopropanol. ethyl acetate, a tetrahydrofuran, etc, are 
mentioned, for example. Although the miscibility with water is low. methyl isopropyl ketone, a 
methyl-n-propyl ketone, isopropyl acetate, n-propyl acetate, a methylene chloride, benzene, etc. can be 
used for this approach. 

[0066] In order to distribute the dispersing element which consists of the pigment and anionic organic 
high molecular compounds which were distributed in the organic solvent medium in an aquosity medium 
(1) The approach which neutralizes the carboxyl group of anionic organic high molecular compounds 
using a basic compound, hydrophilic-property-izes anionic organic high molecular compounds, and 
water is made to distribute, Or the method of making water distribute the dispersing element which 
consists of the anionic organic high molecular compounds and pigment which were neutralized using (2) 
basicity compounds is mentioned. 

[0067] As ttie distributed approach to water, the following approaches are suitable. 

(a) Water is dropped after neutralizing the dispersing element which consists of anionic organic high 
molecular compounds and a pigment using a basic compound. 

(b) Water is dropped at the dispersing element which consists of the anionic organic high molecular 
compounds and pigment which were neutralized using the basic compound. 

(c) The water containing a basic compound is dropped at the dispersing element which consists of 
anionic organic high molecular compounds and a pigment. 

(d) Neutralize that a basic compound is also about the dispersing element which consists of anionic 
organic high molecular compounds and a pigment, and add in a water medium. 

(e) Add the dispersing element which consists of the anionic organic high molecular compounds and 
pigment which were neutralized using the basic compound in an aquosity medium. 

(f) Add the dispersing element which consists of anionic organic high molecular compounds and a 
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pigment in the \Aater medium containing a basic compound. 

[0068] When distributing in water, you may carry out using high SHIEA churning with churning by usual 
low SHIEA, a homogenizer. etc.. or a supersonic wave. Moreover, a surfactant, protective colloid, etc. 
can also be used together in the range in which the water resisting property of a paint film is not 
remarkably reduced as the purpose which assists the distribution to an aquosity medium is also. 
[0069] As a basic compound, a sodium hydroxide, a potassium hydroxide, the alkali-metal; ammonia like 
a lithium hydroxide, triethylamine. tributylamine. dimethylethanolamine. diisopropanolamine. the organic 
aminelikeamorpholine, etc. are mentioned, for example. 

[0070] It neutralizes first using the basic compound which described above the cartjoxyl group of anionic 
organic high molecular compounds, and the approach of kneading resin and a pigment in the aquosity 
medium which is the approach of ** (2) which can apply anionic organic high molecular compounds and 
a pigment to the ** (1 ) process distributed in an alkaline aquosity medium is mixed or kneaded with a 
pigment in an aquosity medium. At this time, even if the resin dissolved or distributed in water contains 
the organic solvent, it may not interfere, it may perfomi desolventization. and may be the medium of only 
water substantially. Both a powdered pigment an aquosity slurry and a filter press cake can be used for 
a pigment When distributing in an aquosity medium, in order to simplify a production process, as for a 
pigment it is desirable to use few aquosity slurries or filter press cakes of secondaiy condensation of a 
pigment particle. The same approach as the case of distribution in an organic solvent medium and the 
same ingredient of the kneading approach, an organic solvent, and a basic compound are usable. 
[0071] an organic solvent system and an aquosity system - even if it is the case of which kneading, a 
pigment agent and a wetting agent can also be used in the range in which the water resisting property of 
a record image is not reduced for the purpose which assists distribution of a pigment. 
[0072] Moreover, before ****(ing) by being after kneading in case a pigment is kneaded or. the curing 
catalyst of matter other than a pigment for example, a color, an anti-oxidant. an ultraviolet ray absortjent. 
and a coating binder, a rusr-proofer. perfume, drugs, etc. can also be added. 

[0073] the operating rate of anionic organic high molecular compounds -- the 100 weight sections of an 
organic pigment - receiving - the 25 - 186 weight section - desirable - 30 to 150 weight- the section - 
within the limits is suitable. Since it is in the inclination whose altowances on the design of mix are lost 
when there are few operating rates of anionic organic high molecular compounds than 25 weight 
sections it was in the inclination which stops being able to distribute a pigment easily sufRaently 
minutely and the rate of the pigment in a dispersing element decreases when [ than the 186 weight 
sections'] more and a watercolor pigment dispersing element is used for recording ink, it is not desirable. 
[0074] Furthermore, when attaining gelation of anionic organic high molecular compounds by 
heat-treatment after kneading a pigment, it is desirable to perfomi the nonvolatile matter of the 
dispersion liquid after kneading at 10% or less preferably 1 5% or less. 

[0075] Moreover although it will be satisfactory in any way if whenever [ stoving temperature ] is beyond 
temperature to which bridge formation of resin progresses, a desirable temperature requirement is 70 
degrees C - 200 degrees C. Since whenever [ stoving temperature ] is in the inclination which crystal 
growth is carried out depending on the class of pigment, or distributed stability breaks, and is hard to 
encapsulate when bridge formation time amount is taken too much and whenever [ stoving 
temperature ] exceeds 200 degrees C at less than 70 degrees C, K is not desirable. 
[0076] **** performed in order to fixing-ize resin strongly to the pigment by which micro-disperse was 
carried out into the aquosity medium hydrophobicity-izes resin by adding an acid compound for the 
cart)oxyl group of the anionic organic high molecular compounds neutralized with the basic compound, 
and making pHinto neutrality or acidity. 

[0077] As an acid compound used, although the organic acids like a hydrochloric aad. a sulfunc aad, 
phosphoric add. the inorganic-adds; formic add like a nitric add. an acetic add. and a propionic acid 
can be used for example, the hydrochloric add or sulfuric add also with the large **** effectiveness v«th 
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little [ and 1 organic substance is desirable. [ under wastewater ] Although pH at the time of — has the 
desirable range of 2-6. there are some which are decomposed with an acid depending on a pigment.^ 
and in the case of such a pigment, it is desirable to — in the range of pH 4-7. Before perfbmiing . it 
is desirable to remove beforehand the organic solvent which exists in a system using approaches, such 

as vacuum distillation. . r ^ » u 

[0078] Filtration and rinsing are perfomied after **** if needed, and the water cake of a distributed 
pigment is obtained. As the filtration approach, well-known approaches, such as suction filtration, 
pressure filtration, and centrifugal separation, are employable. 

[0079] This water cake is re^listributed in an aquosity medium, holding a detailed conditon without a 
pigment particle condensing by le^ieutralizing a caitoxyl group, without making it dry. as a basic 
compound is also with the condrtion of having carried out water. Concomitant use with independence, 
such as an organic amine compound which can volatilize [ diethanolamine / alkali metal, such as a 
sodium hydroxide, a potassium hydroxide, and a lithium hydroxide, nor/ neither /triethanolamine. 
diethanolamine ] easily in consideration of redispersible and the water resisting property of recording ink 
as a basic compound, or these, and the volatile amine compound like ammonia, triethylamine, and 
dimethylethanolamine is desirable. 

[0080] Thus v^thout the so-called auxiliary materials, such as an emulsifier. capsulation of a minute 
particle is possible also for **. and the anionic microencapsulation pigment used by this invention can be 
made very simple, and can prepare a minute capsule in any way. 

[0081] The actual measurement v^ich added and averaged the major axis and minor axis of a pigment 
of dozens samples is used for the mean particle diameter of the organic pigment in the 
microencapsulation pigment used by this invention using the photograph taken with the electron 

rolS] T?i7mean particle diameter of the microencapsulation pigment used by this invention can also be 
measured using the particle diameter measuring device of a laser-doppler method, although it is 
desirable to use the actual measurement measured with the electron microscope since a some 
difference comes out with a particle diameter measuring method. 

[00831 Thus, the distributed stability of a pigment is improved more than before, and the anionic 
microencapsulation pigment content aquosity dispersion liquid obtained have the advantage that engine 
performance such as definition of recording ink, lightfastness, color rendering propertes. and 
transparency, improves, by using it as a color material of recording ink. Moreover, since the pigment 
concentration in a microcapsule is high, versatility is high, and since laborsaving of the process which 
distributes a pigment can be performed, there is also an advantage that laborsaving of distnbuted 
energy and an effort can be attained. Moreover, in order not to use a surfactant etc.. a water resisting 
property also improves. Furthemiore. since the oily curing agent and the oily vehicle for recording ink 
which were not able to be used conventionally can be included in the capsule of a microencapsulation 
pigment, the width of face of the ingredient which can be used can also manufacture breadth and direct 
recording ink. 

[0084] As claim 1 prescribed, the content of the organic pigment in an anionic microencapsulaton 
pigment has 35 - 80% of the weight of the desirable range. Since the resin concentration in a capsule 
becomes high when there is less content of the organic pigment in an anionic microencapsulaton 
pigment than 35% Since versatility is missing since an additive and compatibility, such as resin for 
recording ink. and a solvent, an assistant, may be restricted or the addition of the additive etc. is 
restricted and the pigment concentration in a capsule becomes low further. As a result of making high 
the operating rate of the microencapsulation pigment in recording ink in order not to raise the depth of 
shade or to raise the depth of shade when it is used as aquosity dispersion liquid as recording ink. since 
it is in the inclination for the viscosity of recording ink to become high, it is not desirable. Moreover, vvhen 
there is more content of the organic pigment in an anionic microencapsulation pigment than 80 /o of the 
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weight since it is in the inclination which stops being able to distribute an organic pigment easily minutely. 

it is not desirable. ^^^Air-i^ 
[00851 Moreover, since blinding of the nozzle of a jet ink printer is carried out when the maximum parbcle 
diameter of an anionic microencapsulation pigment becomes larger than 1 GOOnm. as claim 2 Prescnbed. 
the maximum particle diameter of an anionic microencapsulation pigment is lOOOnm or less, and what is 
500nm or less is more desirable [ the particle diameter ]. 

[0086] Furthermore, the mean particle diameter of the organic pigment in the anionic microencapsulation 
pigment has desirable 300nm or less, and especially its 250nm or less is desirable, the case where it is 
used as recording ink since it will sediment, or it will be encapsulated after the pigment has condensed 
on the occasion of microencapsulation when the microencapsulation pigment in dispersion liquid saves 
at a long period of time if the mean particle diameter of the organic pigment to be used becomes larger 
than 300nm - color enhancement - transparent - it is - when definition is inferior and you record on an 
OHP sheet etc. especially, transparency of light intemjpts and a beautiful color projects - since it is in 
the inclination which is not, it is not desirable . 

[0087] As for the anionic organic high molecular compounds in the anionic microencapsulation pigment 
of this invention, it is desirable to be used in the form of the salt of alkali metal or an organic amine. 
Although it is in the inclination for the water resisting property of the record image to worsen since an 
inorganic base remains in a record image when it is used in the fbmi of the salt of alkali metal, such as a 
sodium hydroxide, a potassium hydroxide, and a lithium hydroxide, it is desirable from excelling in 
redispersible and the dependability of recording ink becoming high. 

[0088] As the above-mentioned organic amine, organic amines of a high-boiling point which cannot 
volatilize easily, such as ammonia, triethylamine, tributylamine, dimethylethanolamine. 
diisopropanolamine. volatile amine compound; diethanolamine like a morpholine. and tnethanolamine. 
are mentioned, for example. * w 

[0089] Betow 70 weight sections of the content of the anionic microencapsulation pigment contained in 
the anionic microencapsulation pigment content aquosity dispersion liquid for recording ink of this 
invention are desirable in the aquosity dispersion-liquid 100 weight section, its range of 2 - 60 weight 
section is more desirable to it, and especially its range of 10 - 50 weight section is desirable to it. Since 
condensation of a microcapsule takes place since it is in the inclination for aquosity dispersion liquid to 
present the shape of a solid substantially when the content of the microencapsulation pigment in 
aquosity dispersion liquid becomes higher than 70 weight sections, and distribution is needed again, it is 
not desirable moreover, when the content of the microencapsulation pigment in aquosity dispersion 
liquid became less than 2 weight sections and it is used for recording ink, since it is in the inclination 
which does not profit have the enough depth of shade, it is not desirable. Considering adding the 
additive for raising the engine performance to recording ink, when there are few contents of the 
microencapsulation pigment in aquosity dispersion liquid than 10 weight sections, since it is in the 
inclination for the addition of an additive to be restricted, it is not desirable. 
[0090] The recording ink containing the aquosity dispersion liquid containing the anionic 
microencapsulation pigment of this invention mixes the anionic microencapsulation pigment content 
aquosity dispersion liquid and the water-soluble organic solvent which were explained above, water, etc., 
and is prepared. Furthermore, water soluble resin, an organic amine, a surfactant, antiseptics, a 
viscosity controlling agent. pH regulator, a chelating agent etc. can also be added if needed. 
[0091] \Mien the saturation of the depth of shade as recording ink. definition, transparency, and a hue 
etc is taken into consideration, the content rate of the anionic microencapsulation pigment content 
aquosity dispersion liquid in the recording ink of this invention has 1 - 100% of the weight of the desirable 
range, and 5 - 100% of the weight of especially its range is desirable. Considering offenng recording ink 
directly especially, it cannot be overemphasized that 100 % of the weight is desirable. 
[0092] As a water-soluble organic solvent used for recording ink. for exampte Methyl alcohol. Ethyl 
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alcohol, rvbutyl alcohol, isobutyl alcohol, Alcohols, such as tert-butyl alcohol, n-propyl alcohol, and 
isoprop'yl alcohol; Dimethyl formaldehyde. Amides, such as dimethylacetamide; Ketones; 
tetrahydrofurans. such as an acetone and a methyl ethyl ketone. Dioxane. ethylene glycol methyl ether, 
ethylene glycol ethyl ether. Diethylene-glycol methyl ether, diethylene^lycol ethyl ether, Ether, such as 
the triethylene glycol rrwnomethyl ether and TORIECHIREN ethylene glycol monoethyl ether Ethylene 
glycol Propylene glycol, a butylene glycol, triethylene glycol. Polyhydric-alcohol;N-methyl-pyrrolidones. 
such as 1 2. 6-hexane triol, thiodiglycol, a diethylene glycol, a polyethylene glycol, a polypropylene 
glycol, and a glycerol. 1.3<limethyl-2-imidazolidinone. etc. are mentioned. Also in these water-soluble 
organic solvents, polyhydric alcohol and ether are desirable. 

[0093] The content rate of the water-soluble organic solvent in recording ink has 95 or less desirable % 
of the weight, and 0 - 80% of the weight of especially its range is desirable. 
[0094] As water soluble resin used for recording ink if needed, synthetic macromolecules, such as 
natural protein, such as glue, gelatin, casein, albumin, gum arable, and fish GURYU. an alginicadd. 
methyl cellulose, a carboxymethyl cellulose, polyethylene oxide, hydroxyethyl cellulose, polyvinyl alcohol, 
polyacrylamide. aromatic amide, polyacrylic acid, polyvinyl ether, a polyvinyl pyrtolidone. an acrylic, and 
polyester, etc. are mentioned, for example. 

[0095] Water soluble resin is the purpose which mentions fixable. and quick-drying [ viscosity 
accommodation and quick-drying ], the content rate of the water soluble resin in the recording ink in the 
case of being used if needed and using it for recording ink has 30 or less desirable % of the weight, and 
especially its 20 or less % of the weight is desirable. 

[0096] As an organic amine used for recording ink if needed, ethanolamine. diethanolamine, 
triethanolamine, N-methylethanol amine. N-ethyl diethanolamine, 2-amino-2-rTiethyl propanol, 
2-ethyl-2-amino-1,3-propanediol. 2-(aminoethyl) ethanolamine. tris (hydroxymethyl) aminomethane. 
ammonia, a piperidine, morpholine, etc. are mentioned, for example. 

[0097] The manufacture approach of the recording ink of this invention does not need at all a disperser 
which distributes a pigment, but it is easy agitators, such as DISUPA. and. but only the actuation which 
carries out churning mixing can manufacture anionic microencapsulation pigment content aquosity 
dispersion liquid, a water-soluble organic solvent, water, water soluble resin, etc. Moreover, a surfactant, 
antiseptics, a viscosity controlling agent. pH regulator, a chelating agent, etc. are added and 
manufactured if needed at the time of churning. 

[0098] thus, the manufactured recording ink ~ **** for image recording, such as a jet printer, - it excels in 
redispersible [ of a record image / the definition the cotor enhancement, the transparency, the water 
resisting property or redispersible ] by things, and sharp reduction of the manufacturing cost of recording 
ink can be aimed at by laborsaving of a distributed process. 

[0099] ^ ^ . . 

[Example] Hereafter, this invention is further explained to a detail using an example and the example of 
a comparison. Below, especially the "section" and"%". as tong as there is no notice, the 'SA^ight section" 
and "% of the weighf are expressed. 

[0100] <The synthetic example 1> (composition of anionic radical content organic high molecular 

compounds) . . 

The mixed liquor which consists of the n-butyl methacrylate 175 section, the n^utyl acrylate 10.7 section, 
the beta-hydroxyethyl methacrylate 37.5 section, the methacrylic^cid 26.8 section, and the "par butyl O" 
(tert-butylperoxy octoate by Nippon Oil & Fats Co.. Ltd.)5.0 section was prepared. 
[0101] Next, after carrying out a temperature up to 75 degrees C, agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 1 5 hours, and the add number of solid 
content obtained the solution of 70 and the vinyl system resin of number average molecular weight 
12500. The nonvolatile matter of this resin solution was 48%. Hereafter, this is written as a resin solution 
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(A-1). 

[0102] <The synthetic example 2> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of the styrene 43 section, the n-butyl acrylate 87.5 secbon. the 
beta-hydroxyethyl methacrylate 37.5 section, the methaciylio-add 19.5 section, and the "par butyl O"5.0 
section was prepared. 

[0103] Next after carrying out a temperature up to 75 degrees C. agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for2 hours, it was made to react at this temperature further for 15 hours, and the add number of solid 
content obtained the solution of 48 and the vinyl system resin of number average molecular weight 
14000. The nonvolatile matter of this resin solution was 49%. Hereafter, this is written as a resin solution 
(A-2). 

[0104] <The synthetic example 3> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of the styrene 100 section, ttie n-butyl acrylate 40.3 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the metiiacrylic-add 9.7 section, and the "par butyl O"5.0 
section was prepared. 

[0105] Next after carrying out a temperature up to 75 degrees C. agitating under a N2 seal after 
teadiing the mettiyl-ethyl-ketone 250 section to a flask, ttie above-mentioned mixed liquor was dropped 
for 2 hours, tt was made to react at this temperature further for 1 5 hours, and the add number of solid 
content obtained the solution of 24 and the vinyl system resin of number average molecular weight 
15000. The nonvolatile matter of this resin solution was 49%. Hereafter, this is written as a resin solution 
(A-3). 

[0106] <The synttietic example 4> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of ttie n-butyl methacrylate 175 section, \he n-butyl acrylate 10.7 section, 
the beta-hydroxyethyl methacrylate 37.5 section, the methacrylio-acid 26.8 section, and the "par butyl 
O"20.0 section was prepared. 

[0107] Next after carrying out a temperature up to 75 degrees C. agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, tiie above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 15 hours, and the add number of solid 
content obtained the solution of 68 and ttie vinyl system resin of number average molecular weight 5600. 
The nonvolatile matter of ttiis resin solution was 50%. Hereafter, this is written as a resin solution (A-4). 
[0108] <The synthetic example 5> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of the n-butyl methacrylate 153.8 section, ttie n-butyl acrylate 20.4 
section, the beta-hydroxyetiiyl methacrylate 37.5 section, the methacrylic-add 38.3 section, and the "par 
butyl O"5.0 section was prepared. Next, it is [0109] under the N2 seal after teaching the 
methyl-ethyl-ketone 250 section to a flask. After carrying out a temperahjre up to 75 degrees C. agitating, 
the above-mentioned mixed liquor was dropped for 2 hours, it y^s made to react at this temperature 
further for 1 5 hours and ttie add number of solid content obtained ttie solution of 98 and the vinyl 
system resin of number average molecular weight 12500. The nonvolatile matter of tills resin solution 
was 51%. Hereafter, tills is written as a resin solution (A-5). 

[01 10] <The synthetic example 6> (composition of anionic radical content organic high molecular 

compounds) j » 

The mixed liquor which consists of tiie n^utyl mettiacrylate 171 .4 section, tiie n-butyl acrylate 6.3 
section, the beta^iydroxyethyl methacrylate 37.5 section, tine acrylic-add 34.8 section, and the "par butyl 
O"20.0 section was prepared. 
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[01 1 1] Next, after carrying out a temperature up to 75 degrees C, agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 1 5 hours, and the add mmher of solid 
content obtained the solution of 95 and the vinyl system resin of number average molecular weight 8800. 
The nonvolatile matter of this resin solution was 50%. Hereafter, this is written as a resin solution (A-6). 
[01 12] <The synthetic example 7> (for synthetic - gelation processing of anionic radical content organic 
high molecular compounds) 

The mixed liquor which consists of the n-butyl methacrylate 83.8 section, the n-butyl acrylate 89.4 

section, the beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 26.7 section, the glyadyl 

methacrylate 12.5 section, and the "par butyl O"20.0 section was prepared. 

[01 13] Next, after carrying out a temperature up to 75 degrees C. agitating under a N2 sea! after 

teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 

for 2 hours, it was made to react at this temperature further for 15 hours, and the add number of solid 

content obtained the solution of 69 and the vinyl system resin of number average molecular weight 

10400. The nonvolatile matter of this resin solution was 50%. Hereafter, this is written as a resin solution 

(A-7). 

[0114] 

[Table 1] 















A-1 


12 5 0 0 


70 


4 8 




A-2 


14000 


4 8 


4 9 




A- 3 


1 5 0 0 0 


24 


49 




A-4 


5 6 0 0 


6 8 


5 0 




A- 5 


1 2500 


98 


5 1 




A-6 


8 8 0 0 


9 5 


50 


&^jE«7 


A-7 


10400 


69 


5 0 



[01 15] <The example 1 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a copper copper phthalocyanine blue) 

The resin solution (A-5) 22.1 section, "fast gene blue, TGR" (the C.I. pigment blue 15 by Dainippon Ink & 
Chemicals. Inc., and the mean partide diameter of 50nm) which were obtained in the synthetic example 
5 As the maximum partide diameter 14.25 sections of lOOnm, and a distributed assistant, the dimethyl 
aminomethyl copper-phthalocyanine 0.75 section, The methyl-ethyl-ketone 78.2 section, "super 
BEKKAMIN the L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 section, and the 
ceramic bead 300 section After putting into the container made from stainless steel, the mixture was 
distributed using the bead mill disperser, and the paste for microencapsulation pigments was prepared. 
[01 16] Next, inadiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic 
phase, having applied ( ion-exchange-water 50 ] it for 12 minutes, self-distribution (phase inversion 
emulsification) was performed, and anionic microencapsulation pigment content aquosity dispersion 
liqukl were obtained [ after mixing using an agitator after putting the paste 40.0 above-mentioned section 
for microencapsulation pigments, and the dimethylamino ethanol 0.4 section into Port Kapp. and 
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considering as an organic phase, while agitating this organic phase, and ]. 
[0117] Furtheimore, after malting a solvent distill off by distilling these microencapsulation pigment 
content aquosity dispersion liquid at 85 degrees C. it held at this temperature for 5 hours, and gelation 
processing of a capsule wall was performed. 

[0118] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained 
anionic microencapsulation pigment content aquosity dispersion liquid (MC-1) using "UPA-150" 
(laser-doppler method particle-size-distribution measurement machine by Nikkiso Co.. Ltd.). the volume 
mean particle diameter of a microencapsulation pigment m^s 148nm, and the particle lOOOnm or more 
of the maximum particle diameter was 0%. Moreover, the nonvolatile matter concentration of 
microencapsulation pigment content aquosity dispersion liquid was 24.5%, and the content of the 
pigment in a microcapsule was 51 .7%. 

[01 19] <The example 2 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a copper copper phthalocyanine blue) 
(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin 
solution (A-4) 15.0 section, the dimethylethanolamine 0.8 section, and the "fast gene blue and TGR"15 
section which were obtained in the synthetic example 4 to a glass bottle with a pigment kneading 
process capacity of 250ml, adding ion exchange water and making it a total amount become the 75 
sections, kneading was performed for 4 hours using the paint shaker. TTie glass bead was carried out 
the ** exception after kneading temiination. and what distributed in water the resin which has the 
cart)oxyl group neutralized by the base, and the dispersing element which consists of a pigment was 

obtained. x.- uu *, 

[0120] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the 
cariaoxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment 
pH at this time was 3-5. 

[0121] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 
[0122] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA. 10% water solution of dimethylethanolamine was added until pH of a dispersing element was 
set to 8.5-9.5. Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so 
that a nonvolatile matter might become 20%. and anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-2) were obtained. 

[0123] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-2) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 170nm, and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0124] <The example 3 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the copper copper phthalocyanine blue by mineral salt) 
(1) \A/hat distributed in water the resin which has the cartjoxyl group neutralized by the base like the 
example 2 of pigment kneading process manufacture, and the dispersing element which consists of a 
pigment was obtained. 

[0125] (2) Agitating by DISUPA. after adding water to what distributed in water the resin which has the 
cartxjxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. 
pH at this time was 3-5. 

[0126] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 
[0127] (4) Agitating neuftalization and the re-distribution water cake to an aquosity medium using 
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DISUPA, the sodium-hydroxide water solution was added 10% until pH of a dispersing element was set 
to 8.5-9.5. Furthemiore, after continuing chuming for 1 hour, water was added, and it adjusted so that a 
nonvolatile matter might become 20%, and anionic microencapsulation pigment content aquosity 
dispersion liquid (M03) were obtained. 

[0128] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-3) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 182nm. and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0129] <The example 4 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a copper copper phthalocyanine blue) 

Except having used what neutralized the resin which has a cartDOxyl group in the resin solution (A-2) 
obtained in the synthetic example 2 100% using dimethylethanolamine, like the example 2 of 
manufacture, pigment kneading, filtration and rinsing, neutralization, and re<listribution were 
performed, and the nonvolatile matter obtained 20% of anionic microencapsulation pigment content 
aquosity dispersion liquid (MC-4), 

[0130] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-4) like the example 2 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 218nm, and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0131] <The example 5 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the copper copper phthalocyanine blue which used the anionic 
organic high molecular compounds of the acid number 25) 

(1) The resin which has a carboxyl group in the resin solution (A-3) obtained in the example 3 of pigment 
kneading process composition was neutralized 100% using dimethylethanolamine. After adding the 
methyl ethyl ketone of an amount in which the 7.5 sections and the "fast gene blue and TGR"15 section 
are added by solid content conversion, and resin dissolves the neutralized resin to a glass bottle with a 
capacity of 250ml, adding ion exchange water and making it a total amount become the 75 sections, 
zirconia-beads 250g whose mean partide diameter is 0,5mm was added, and kneading was performed 
for 4 hours using the paint shaker. The glass bead was carried out the ** exception after kneading 
termination, and what distributed in water the resin which has the cartDOxyl group neutralized by the base, 
and the dispersing element which consists of a pigment was obtained. 

[01 32] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the 
cariDoxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. 
pH at this time was 3-5. 

[0133] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 
[0134] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, 10% water solution of dimethylethanolamine was added until pH of a dispersing element was 
set to 8.5-9.5. Furthermore, after continuing chuming for 1 hour, water was added, and it adjusted so 
that a nonvolatile matter might become 20%, and anionic microencapsulation pigment content aquosity 
dispersion liquid (M05) were obtained. 

[0135] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-5) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 650nm, and the particle 
lOOOnm or more was 17%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0136] <The example 6 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a Magenta color) 
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The resin solution (A-1) 23.4 section, "a fast gene super Magenta and RTS" (the C.I. pigment red 122 by 
Dainippon Ink & Chemicals. Inc., and the mean particle diameter of 45nm) which were obtained in the 
synthetic example 1 As the maximum particle diameter 14.25 sections of 100nm. and a distnbuted 
assistant, the dimetiiyl aminomethyl Quinacridone 0.75 section, The methyl-ethyl-ketone 76.9 section 
"super BEKKAMIN the L-109^0"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 section, and 
the ceramic bead 300 section After putting into the container made from stainless steel, the mixture was 
distributed using ttie bead mill disperser. and the paste for microencapsulation pigments was prepared. 
[0137] Next irradiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic 
phase having applied [ ion-exchange-water 50 ] it for 12 minutes, self-distribution (phase inversion 
emulsification) was perfomied, and anionic microencapsulation pigment content aquosity dispersion 
liquid were obtained [ after mixing using an agitator after putting the paste 40.0 above-mentioned section 
for microencapsulation pigments, and the dimethylamino ettianol 0.4 section into Port Kapp, and 
considering as an organic phase, while agitating tiiis organic phase, and ]. 
[0138] Furthentiore. after making a solvent distill off by distilling these microencapsulation pigment 
content aquosity dispersion liquid at 85 degrees C, it held at this temperature for 5 hours, and gelation 
processing of a capsule wall was performed. 

[0139] Thus, as a result of measuring ttie particle size of tiie microencapsulation pigment in the obtained 
anionic microencapsulation pigment content aquosity dispersion liquid (MC^) like tiie example 1 of 
manufacture, the volume mean particle diameter of a microencapsulation pigment was 145nm. and the 
particle lOOOnm or more of the maximum particle diameter was 0%. Moreover, tine nonvolatile matter 
concentration of microencapsulation pigment content aquosity dispersion liquid was 23.2%. and tiie 
content of the pigment in a microcapsule was 51 .7%. 

[0140] <Tne example 7 of manufacture> (manufacture of tiie anionic microencapsulation pigment 
content aquosity dispersion liquid of a Magenta color) 

(1) The resin solution (A-4) 15.0 section obtained in ttie syntiietic example 4 to tine glass bottle witti a 
pigment kneading process capacity of 250ml. The dimetiiylettianolamine 0.8 section and "a fast gene 
super Magenta and RTS" (tiie C.I. pigment red 122 by Dainippon Ink & Chemicals, Inc.. and the mean 
particle diameter of 45nm) After adding zirconia-beads 250g whose mean partide diameter is 0.5mm 
after adding tiie maximum particle diameter 15 sections of 1 0Onm, adding ion exchange water and 
making it a total amount become ttie 75 sections, tiie paint shaker performed kneading for 4 hours. The 
glass bead was carried out ttie ** exception after kneading termination, and what distributed in water ttie 
resin which has ttie cart^oxyl group neutialized by ttie base, and ttie dispersing element which consists 
of a pigment was obtained. 

[0141] (2) Agitating by DISUPA. after adding water to what distributed in water ttie resin which has tiie 
cart)oxyl group neutialized by ttie **" base, and ttie dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to ttie pigment 
pHatttiistimewas3-5. 

[0142] (3) The salt was rinsed and ttie water cake was obtained, after carrying out suction filtration of ttie 
aquosity medium containing tiie pigment which filtiation and rinsing resin fixed. 
[0143] (4) Agitating neutialization and ttie re-distribution water cake to an aquosity medium using 
DISUPA. 10% water solution of dimettiyletiianolamine was added until pH of a dispersing element was 
set to 8 5-9.5. Furthemiore. after continuing churning for 1 hour, water was added, and it adjusted so 
ttiat a nonvolatile matter might become 20%. and anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-7) were obtained. 

[0144] As well as ttie example 1 of manufacture as a result of measuring ttie particle size of ttie 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-7). ttie volume mean particle diameter of a microencapsulation pigment v(«s 176nm. and ttie 
particle lOOOnm or more was 0%. Moreover, ttie content of ttie pigment in a microcapsule was 67%. 
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[0145] <The example 8 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 83%) 
In the example 7 of manufacture, except having made into the 6.0 sections the amount of the resin 
solution (A-4) used used at a pigment kneading process, pigment kneading, ****, filtration and rinsing, 
neutralization, and reKlistril)ution were perfomied like the example 7 of manufacture, and the nonvolatile 
matter obtained 20% of anionic microencapsulation pigment content aquosity dispersion liquid (MC-8). 
[0146] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-8) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 250nm. and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 83%. 
[0147] <The example 9 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 75%) 
In the example 7 of manufacture, the amount of the resin solution (A-4) used used at a pigment 
kneading process was made into the 10.0 sections, like the example 7 of manufacture, pigment 
kneading. ****, filtration and rinsing, neutralization, and re-distribution were performed, and the 
nonvolatile matter obtained 20% of anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-9) except having used the ethyl ethyl ketone 5.0 section with the resin solution (A-4). 
[0148] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-9) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 180nm, and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 75%. 
[0149] <The example 10 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 33%) 
(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin 
solution (A-4) 20.0 section, the dimethylethanolamine 1.1 section, and the fast gene super Magenta and 
"RTS" 5.0 section which were obtained in the synthetic example 4 to a glass bottle with a 
pigment-content powder process capacity of 250ml, adding ion exchange water and making it a total 
amount become the 75 sections, kneading was perfomied for 4 hours using the paint shaker. The glass 
bead was carried out the ** exception after kneading teimination. and what distributed in water the resin 
which has the cartDOxyl group neutralized by the base, and the dispersing element which consists of a 
pigment was obtained. 

[0150] Next, like the example 7 of manufacture. ****. filtration and rinsing, neutralization, and 
re-distribution were performed, and the nonvolatile matter obtained 20% of anionic microencapsulation 
pigment content aquosity dispersion liquid (MC-1 0). 

[0151] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-10). the volume mean particle diameter of a microencapsulation pigment was 224nm. and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 33%. 
[0152] <The example 1 1 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color which used the organic pigment whose mean 
particle diameter is 250nm) 

It replaces with "a fast gene super Magenta and RTS" in the example 7 of manufacture. Except having 
used "do MOFUTARU red and DPP-BO" (the Ciba-Geigy C.l. pigment red 254, mean particle diameter 
of 250nm, the maximum particle diameter of 400nm) Uke the example 7 of manufacture, pigment 
kneading, filtration and rinsing, neutralization, and re-distribution were performed, and the 
nonvolatile matter obtained 20% of anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-1 1). 

[0153] As well as the example 1 of manufacture as a result of measuring the particle size of the 

21/72 



JP-A-9-151342 

microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-11), the volume mean particle diameter of a microencapsulation pigment was 283nm, and the 
particle lOOOnm or more of the maximum particle diameter was 0%. Moreover, the content of the 
pigment in a microcapsule was 67%. 

[0154] <The example 12 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a yellow color) 

The resin solution {A-1) 23.4 section, "SHIMURA fast yellow and 8GTF' (the C.I. pigment yellow 17 by 
Dainippon Ink & Chemicals. Inc.. and the mean particle diameter of 60nm) which were obtained in the 
synthetic example 1 The maximum particle diameter 15.0 sections of 120nm. tiie methyl-etiiyl-ketone 
76 9 section, "super BEKKAMIN tiie L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 
section, and the ceramic bead 300 section After putting into \he container made from stainless steel, the 
mixture was distributed using tiie bead mill disperser, and the paste for microencapsulation pigments 
was prepared. 

[0155] Next, irradiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic 
phase, having applied [ ion-exchange-water 50 ] it for 1 2 minutes, self-distribution (phase inversion 
emulsification) was performed, and anionic microencapsulation pigment content aquosity dispersion 
liquid were obtained [ after mixing using an agitator after putting the paste 40.0 above-mentioned section 
for microencapsulation pigments, and the dimetiiylamino ethanol 0.4 section into Port Kapp. and 
considering as an organic phase, while agitating ttiis organic phase, and ]. 
[0156] Furthermore, after making a solvent distill off by distilling these microencapsulation pigment 
content aquosity dispersion liquid at 85 degrees C. it held at tiiis temperature for 5 hours, and gelation 
processing of a capsule wall was performed. 

[0157] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained 
anionic microencapsulation pigmerit content aquosity dispersion liquid (MC-12) like the example 1 of 
manufacture, the volume mean particle diameter of a microencapsulation pigment was 191 nm, and the 
particle lOOOnm or more of ttie maximum particle diameter was 0%. Moreover, ttie nonvolatile matter 
concentration of microencapsulation pigment content aquosity dispersion liquid was 23.8%. and the 
content of tiie pigment in a microcapsule was 51 .7%. 

[0158] <The example 13 of manufacture> (manufacture of the antonic microencapsulation pigment 
content aquosity dispersion liquid of a yellow color) 

(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding tine resin 
solution (A-1) 15.6 section, ttie dimetiiyletiianolamine 0.8 section, and the SHIMURA first yellow and 
"8GTF' 15 section which were obtained in the synthetic example 1 to a glass botUe witii a pigment 
kneading process capacity of 250ml, adding ion exchange water and making it a total amount become 
the 75 sections, kneading was perfomned for 4 hours using tine paint shaker. The glass bead was camed 
out ttie ** exception after kneading termination, and what distributed in water the resin which has the 
carboxyl group neuttalized by tiie base, and the dispersing element which consists of a pigment was 
obtdinGcj 

[01 59] (2) Agitating by DISUPA. after adding water to what distiibuted in water tiie resin which has \he 
cartjoxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to tine pigment 
pH at tills time was 3-5. 

[0160] (3) The salt was rinsed and tiie water cake was obtained, after carrying out suction filtration of tiie 
aquosity medium containing tine pigment which filtiation and rinsing resin fixed. 
[0161] (4) Agitating neutralization and ttie re-distribution water cake to an aquosity medium using 
DISUPA, 10% water solution of dimethylethanolamine was added until pH of a dispersing element was 
set to 8.5-9.5. Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so 
that a nonvolatile matter might become 20%. and tiie anionic microencapsulation pigment content 
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aquosity dispersion liquid (MC-13) of a yellow color were obtained. 

[0162] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-13), the volume mean particle diameter of a microencapsulation pigment was 183nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule \Nas 67%. 
[0163] <The example 14 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the yellow color which used the organic pigment whose mean 
particle diameter is 220nm) 

It replaces with "SHIMURA fast yellow and 8GTF' in the example 13 of manufacture. It is made to he the 
same as that of the example 13 of manufacture except having used "SHIMURA fast yellow and 4192" 
(the C.I. pigment yellow 154 by Dainippon Ink & Chemicals, Inc.. mean particle diameter of 220nm, the 
maximum particle diameter of 350nm). Pigment kneading, ****, filtration and rinsing, neutralization, and 
re-distribution were performed, and the nonvolatile matter obtained 20% of anionic microencapsulation 
pigment content aquosity dispersion liquid (MC-14). 

[0164] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-14), the volume mean particle diameter of a microencapsulation pigment was 245nm, and the 
particle lOOOnm or more vwas 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0165] <The example 15 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the cyanogen color which used the base of a non-volatile) 
(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin 
solution (A-6) 1 5.0 section, the dimethylethanolamine 1 . 1 section, and the "fast gene blue and TGR"1 5 
section which were obtained in the synthetic example 6 to a glass bottle with a pigment kneading 
process capacity of 250ml, adding ion exchange water and making it a total amount become the 75 
sections, kneading was performed for 4 hours using the paint shaker. The glass bead was carried out 
the ** exception after kneading termination, and what distributed in water the resin which has the 
cart)oxyl group neutralized by the base, and the dispersing element which consists of a pigment was 
obtained. 

[0166] (2) Agitating by DISUPA, after adding V(/ater to what distributed in water the resin which has the 
cartDoxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. 
pH at this time was 3-5. 

[0167] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 
[0168] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, the sodium-hydroxide water solution was added 10% until pH of a dispersing element was set 
to 8.5-9.5. Furthemiore, after continuing churning for 1 hour, water was added, and it adjusted so that a 
nonvolatile matter might become 20%. and the anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-15) of a blue color were obtained. 

[0169] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-15), the volume mean particle diameter of a microencapsulation pigment was 152nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0170] <The example 16 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color which used the base of a non-volatile) 
It replaces with "fast gene blue and TGR" in the example 15 of manufacture. Except having replaced 
with 10% sodium-hydroxkle water solution further for neutralization, and having used the 
potassium-hydroxide water solution 10% using "a fast gene super Magente and RTS" Uke the example 
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15 of manufacture, pigment kneading, filtration and rinsing, neutralization, and re-distribution were 
performed, and the nonvolatile matter obtained 20% of anionic microencapsulation pigment content 
aquosity dispersion liquid (MC-16). 

[0171] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-16), the volume mean particle diameter of a microencapsulation pigment was 178nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0172] <The example 17 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the yellow color which used the base of a non-volatile) 
In the example 1 5 of manufacture, it replaced with 'tast gene blue and TGR", and using "SHIMURA fast 
yellow and 8GTF', like the example 15 of manufacture, pigment kneading, ****, filtration and rinsing, 
neutralization, and re-distribution were performed, and the nonvolatile matter obtained 20% of anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-17) except having replaced with 
10% sodium-hydroxide water solution further for neutralization, and having used the lithium-hydroxide 
water solution 10%. 

[0173] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-17), the volume mean particle diameter of a microencapsulation pigment was 182nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a miorocapsule was 67%. 
[0174] <The example 18 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the cartDon black which carried out gelation processing of a capsule 
wall) 

(1) After adding the zirconia-beads 250 section whose mean particle diameter is 0.5mm after adding the 
resin solution (A-7) 15.0 section, the dimethylethanolamine 0.8 section, and the "MA-600 (Mitsubishi 
Chemical middle-class cartDon black: mean particle diameter of 18nm)" 15 section which were obtained 
in the synthetic example 7 to a glass bottle with a pigment kneading process capacity of 250ml, adding 
ion exchange water and making it a total amount become the 75 sections, kneading was performed for 
4 hours using the paint shaker. The glass bead was carried out the ** exception after kneading 
termination, and what distributed in water the resin which has the carboxyl group neutralized by the base, 
and the dispersing element which consists of a pigment was obtained, 
[0175] (2) After adding water to what distributed in water the resin which has the cari30xyl group 
neutralized by the gelation processing base, and the dispersing element which consists of a pigment 
and diluting 3 times, heating gelation processing was carried out at 120 degrees C in the autoclave. 
[0176] (3) It added after carrying out **** gelation processing until resin insolubilized 1 convention 
hydrochloric acid and it fixed to the pigment in ordinary temperature, agitating by DISUPA. pH at this 
time was 3-5. 

[0177] (4) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 
[0178] (5) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, the dimethylamino ethanol water solution was added 10% until pH of a dispersing element 
was set to 8.5-9.5. Furthemnore, after continuing chuming for 1 hour, water was added, and it adjusted 
so that a nonvolatile matter might become 20%, and the anionic microencapsulation pigment content 
aquosity dispersion liquid {MC-18) of cartx)n black were obtained. 

[0179] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-18), the volume mean particle diameter of a microencapsulation pigment was 149nm, and the 
partide lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0180] 
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[Table 2] 
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[0182] The cable address in Table 2 and 3 is as follows. 

TGR : "fast gene blue and TGR" (C.I. pigment blue 15 by Dainippon Ink & Chemicals. Inc.) 

RTS : "a fast gene super Magenta and RTS" (C.I. pigment red 122 by Dainippon Ink & Chemicals. Inc.) 

DPP : "do MOFUTARU red and DPP-BO" (Ciba-Geigy C.I. pigment red 254) 

8GTF: "SHIMURA fast yellow and 8GTF' (C.I. pigment yellow 17 by Dainippon Ink & Chemicals. Inc.) 
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4192: "SHIMURA fast yellow, 4192" (C.I. pigment yellow 154 by Dainippon Ink & Chemicals, inc.) 
CB : carbon black DMAE:dimethylamino ethanol particle diameter : Volume mean-particle-diameter N.V. 
of a microencapsulation pigment Nonvolatile matter concentration coarse grain : Rate pigment content 
of a particle with a particle size [ of a microencapsulation pigment ] of lOOOnm or more : Content rate of 
the pigment in a microcapsule [0183] <Example 1> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid whose pigment content in a microencapsulation pigment is 
67%) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-2) 37.5 section of the 
copper phthalocyanine blue obtained in the example 2 of manufacture, the ethylene glycol 7.5 section, 
the glycerol 5.0 section, the diethylene-glycol monobutyl ether 0.5 section, the 

ethylene^lycol-monomethykether 15.0 section, the isopropyl alcohol 3.0 section, the diethanolamine 3.0 
section, and the ion-exchange-water 28.5 section were mixed, and the pigment content prepared the 
recording ink of 5.0% of cyanogen color in it. 

[0184] <Example 2> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 1 , it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a Magenta color was prepared like the example 1 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-7) of the Magenta color obtained in 
the example 7 of manufacture. 

[0185] <Example 3> (manufacture of the recording ink which used frie microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 1 . it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a yellow color was prepared like the example 1 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-13) of the yellow color obtained in 
the example 1 3 of manufacture. 

[0186] In examples 1 , 2, and 3, since in preparing recording ink dispensers, such as a bead mill and a roll, 
were not needed but it prepared only by only mixing especially, v^/hile a distributed facility is unnecessary, 
can shorten a distributed process and an effort, being able to perfomi compaction of production time, or 
laborsaving of distributed energy and raising productivity greatly, a manufacturing cost is reducible. 
Moreover, the pigment content in aquosity dispersion liquid v»«s also as high as 13.4% or more, the 
pigment content in an anionic microencapsulation pigment is as high as 67%, and versatility was [ the 
anionic micix)encapsulation pigment content aquosity dispersion liquid used for these could add other 
ingredients, such as water soluble resin used in order to improve the engine performance as recording 
ink, and a water-soluble organic solvent in most amount, and ] high [ dispersion liquid ]. 
[0187] Next, the volume mean particle diameter after storing at a room temperature, and the 
sedimentation nature of a particle were shown in Table 4 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedirrientation of a particle is not seen further, but it is dear volume mean particle diameter's of the 
anionic microencapsulation pigment in each recording ink obtained in the examples 1 , 2, and 3 to excel 
in storage stability and distributed stability very much compared with the conventional 
microencapsulation pigment. 

[0188] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color v»«s 
recorded on an OHP sheet and copy paper using the printer of commercial Bubble Jet using the 
above-mentioned recording ink. As shown in Table 6. this record image had definition and the high 
depth of shade, and they were excellent in color rendering properties or transparency. Moreover, since 
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the image recorded on the OHP sheet was excellent in transparency, it showed colorful projection 
drawing. It did not disappear, even if it attached water and ground the record image on an OHP sheet, 
and it excelled also in the water resisting property. Moreover, even if it used it repeatedly, the nozzle 
which makes ink breathe out was not got blocked. 

[0189] <The example 1 of a comparison> (manufacture of the recording ink with which the mean particle 
diameter of a microencapsulation pigment used the microencapsulation pigment dispersion liquid to 
which the maximum particle diameter exceeds 1 0OOnm by 650nm) 

In the example 1 . it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the exampte 2 of manufacture, and the 
recording ink of a cyanogen color was prepared like the example 1 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-5) of the copper phthalocyanine blue 
obtained in the example 5 of manufacture. 

[0190] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of the cyanogen color obtained in the example 1 of a 
comparison, and 30 days. Although the volume mean particle diameter of the anionic 
microencapsulation pigment in the recording ink of this example of a comparison is before and after 
storage and showed the almost equivalent value, sedimentation of a particle was seen and its distributed 
stability was bad. 

[0191] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper 
using the commercial bubble-jet printer using the above-mentioned recording ink. As shown in Table 9. 
this record image had definition and the low depth of shade, and they lacked in color rendering 
properties or transparency. Moreover, the image recorded on the OHP sheet did not show opaque and 
colorftjl projection drawing, and was not able to use it for the OHP sheet. Moreover, while using it 
repeatedly, the nozzle which makes ink breathe out was got blocked and use of a printer became 
impossible. 

[0192] <Example 4> (manufacture of the recording ink which used the microencapsulation pigment 
dispei^n liquid whose pigment content in a microencapsulation pigment is 51.7%) 
In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-1) 47.4 section of the 
copper phthalocyanine blue obtained in the example 1 of manufacture, the ethylene glycol 20 section, 
the diethanolamine 3.0 section, and the ion-exchange-water 29.6 section were mixed, and the pigment 
content prepared the recording ink of 6% of cyanogen color in it 

[0193] <Example 5> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 51 .7%) 
In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC^) 50.0 section of tiie 
Magenta color obtained in tiie example 6 of manufacture, ttie ethylene glycol 20 section, tiie 
diettianolamine 3.0 section, and tiie ion-exchange-water 27.0 section were mixed, and ttie pigment 
content prepared ttie recording ink of 6% of Magenta color in it 

[0194] <Example 6> (manufacture of the recording ink which used tiie microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 51 .7%) 
In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-12) 48.8 section of the 
yellow color obtained in ttie example 12 of manufacture, ttie ethylene glycol 20 section, flie 
diethanolamine 3.0 section, and the ion-exchange-water 28.2 section were mixed, and ttie pigment 
content prepared tiie recording ink of 6% of yellow color in it. 

[0195] In these examples 4. 5. and 6, since in preparing recording ink dispersers, such as a bead mill 
and a roll, were not needed but it prepared only by only mixing especially, while a distributed facility is 
unnecessary, can shorten a distributed process and an effort, being able to perfomi compaction of 
productton time, or laborsaving of disbibuted energy and raising productivity greatiy, a manufacturing 
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cost is reducible. Moreover, the pigment content in aquosity dispersion liquid was also as high as 10% or 
more, the pigment content in an anionic microencapsulation pigment is as high as 51.7%, and versatility 
was [ the anionic microencapsulation pigment content aquosity dispersion liquid used for these could 
add other ingredients, such as a water-soluble organic solvent used in order to improve the engine 
perfbmriance as recording ink, in most amount, and ] high [ dispersion liquid ]. 
[0196] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 4 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedimentation of a particle is not seen further, but it is clear volume mean particle diameter's of the 
anionic microencapsulation pigment in the recording ink of this example to excel in storage stability and 
distributed stability very much compared with the conventional microencapsulation pigment. 
[0197] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was 
recorded on an OHP sheet and copy paper using the ink jet printer of a commercial piezo method using 
the above-mentioned recording ink. As shown in Table 6, this record image had definition and the high 
depth of shade, and they were excellent in color rendering properties or transparency. Moreover, since 
the image recorded on the OHP sheet was excellent in transparency, it showed colorful projection 
drawing. It did not disappear, even if it attached water and ground the record image on an OHP sheet, 
and it excelled also in the water resisting property. Moreover, even if it used it repeatedly, the nozzle 
which makes ink breathe out was not got blocked. 

[0198] <Example 7> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-2) 44.8 section of the 
copper phthalocyanine blue obtained in the example 2 of manufacture, the aqueous ammonia solution 
5.0 section (equivalent to the resin solid content 2.5 section) of styrene acrylic add resin of 50% of 
nonvolatile matters of the add number 163 and molecular weight 25.000, the ethylene glycol 20 section, 
the diethanolamine 3.0 section, and the ion-exchange-water 27.2 section were mixed, and the pigment 
content prepared the recording ink of 6% of cyanogen color in it. 

[0199] <Example 8> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a Magenta color was prepared like the example 7 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-7) of the Magenta color obtained in 
the example 7 of manufacture. 

[0200] <Example 9> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a yellow color was prepared like the example 7 except having used the anionic 
miaoencapsulation pigment content aquosity dispersion liquid (MC-13) of the yellow color obtained in 
the example 13 of manufacture. 

[0201] <Example 10> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 75%) 
The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic add resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-9) 40.0 section of the Magenta color obtained in the example 9 of manufacture in 
the example 7, the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
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ion-exchange-water 32.0 section were mixed, and the pigment content prepared the recording ink of 6% 
of Magenta color. 

[0202] <Example 1 1> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a cyanogen color was prepared like the example 7 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-4) of the copper phthalocyanine blue 
obtained in the example 4 of manufacture. 

[0203] In examples 7, 8, 9, 10, and 11, since in preparing recording ink dispersers, such as a bead mill 
and a roll, were not needed but it prepared only by only mixing especially, while a distributed facility is 
unnecessary, can shorten a distributed process and an effort, being able to perform compaction of 
production time, or laborsaving of distributed energy and raising productivity greatly, a manufacturing 
cost is reducible. Moreover, the pigment content in aquosity dispersion liquid was also as high as 13.4% 
or more, the pigment content in an anionic microencapsulation pigment is as high as 67% or more, and 
versatility was [ the anionic microencapsulation pigment content aquosity dispersion liquid used for these 
could add other ingredients, such as water soluble resin used in order to improve the engine 
performance as recording ink, and a water-soluble organic solvent, in most amount, and ] high 
[dispersion liquid]. 

[0204] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 5 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedimentation of a particle is not seen further, but it is clear volume mean particle diameter's of the 
anionic microencapsulation pigment in the recording ink of this example to excel in storage stability and 
distributed stability very much compared with the conventional microencapsulation pigment. 
[0205] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was 
recorded on an OHP sheet and copy paper using the Inkjet printer of a commercial piezo method using 
the above-mentioned recording ink. As shown in Tables 6 and 7, this record image had definition and 
the high depth of shade, and they were excellent in color rendering properties or transparency. Moreover, 
since the image recorded on the OHP sheet was excellent in transparency, it showed colorful projection 
drawing. It did not disappear, even if it attached water and ground the record image on an OHP sheet, 
and it excelled also in the water resisting property. Moreover, even if it used it repeatedly, the nozzle 
which makes ink breathe out was not got blocked. 

[02C&] <The example 2 of a comparison> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid whose pigment content in a microencapsulation pigment is 
33%) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic acid resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-10) 90.1 section of the Magenta color obtained in the example 10 of manufacture 
in the example 7, the ethylene glycol 1,9 section, and the diethanolamine 3.0 section were mixed, and 
the pigment content prepared the recording ink of 6% of Magenta color. 

[0207] The anionic microencapsulation pigment content aquosity dispersion liquid used for this had the 
pigment content as low as 33% in an anionic microencapsulation pigment, and its pigment content in 
aquosity dispersion liquid was also as low as 6.6%, and tiney were what a limitation is in the addition of 
other ingredients, such as water soluble resin used in order to improve the engine performance as 
recording ink, and a water-soluble organic solvent, with the depth of shade of recording ink maintained, 
and lacks in versatility. Moreover, since there were many amounts of resin used for a microcapsule, the 
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problem arose in compatibility with other ingredients. 

[0208] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
mioDencapsulation pigment in the recording ink of this Magenta color, and 30 days. It is before and after 
storage, the almost equivalent value was shown, and sedimentation of a particle was not seen further, 
but the volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of 
this example of a comparison was very excellent in storage stability and distributed stability. 
[0209] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 
using the Inkjet printer of a commercial piezo method using the above-mentioned recording ink. Since 
there were few additions of the ethylene glycol in recording ink, it produced a blot and flipping to copy 
paper or an OHP sheet, and as the record image was shown in Table 9, definition was low and color 
rendering properties and transparency were missing. Moreover, the image recorded on the OHP sheet 
did not show opaque and colorful projection drawing, and was not able to use it for the OHP sheet. It did 
not disappear, even if it attached water and ground the record image on an OHP sheet, and it excelled in 
the water resisting property. Moreover, when it was used repeatedly, the nozzle which makes ink 
breathe out might be got blocked. 

[0210] <The example 3 of a comparison> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid whose pigment content in a microencapsulation pigment is 
83%) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic acid resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-8) 36.1 section of the Magenta color obtained in the example 8 of manufacture in 
the example 7, the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
ion-exchange-water 35.9 section were mixed, and the pigment content prepared the recording ink of 6% 
of Magenta color. 

[021 1] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this Magenta color, and 30 days. Since the anionic 
microencapsulation pigment in the recording ink of this example of a comparison had low resin 
concentration, a pigment was not made as for things to maintaining at stability in the detailed condition, 
but a lifting and volume mean particle diameter became large about the condensation after storage, 
sedimentation of a particle was also seen, and the anionic microencapsulation pigment had storage 
stability and bad distributed stability. 

[0212] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. Since 
the capsule had caused condensation, as shown in Table 9, this record image had definition and the low 
depth of shade, and they lacked in color rendering properties or transparency. Moreover, the image 
recorded on the OHP sheet did not show opaque and colorful projection drawing, and was not able to 
use it for the OHP sheet. Moreover, while using it repeatedly, the nozzle which makes ink breathe out 
was got blocked and use of a printer became impossible. 

[0213] <The example 4 of a comparison> (manufacture of the recording ink with which the mean particle 
diameter of a microencapsulation pigment used the microencapsulation pigment dispersion liquid to 
which the maximum particle diameter exceeds lOOOnm by 650nm) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic acid resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-5) 44,8 section of the copper phthalocyanine blue obtained in the example 5 of 
manufacture in the example 7. the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
iorvexchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
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of cyanogen color. 

[0214] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this cyanogen color, and 30 days. Although the 
volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of this 
example of a comparison is before and after storage and showed the almost equivalent value, 
sedimentation of a particle was seen and storage stability and its distributed stability were bad. 
[0215] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper 
using the Inkjet printer of a commercial piezo method using the above-mentioned recording ink. As 
shown in Table 9, this record image had definition and the low depth of shade, and they lacked in color 
rendering properties or transparency. Moreover, the image recorded on the OHP sheet did not show 
opaque and colorful projection drawing, and was not able to use it for the OHP sheet. Moreover, while 
using it repeatedly, the nozzle which makes ink breathe out was got blocked and use of a printer 
became impossible. 

[0216] <The example 5 of a comparison> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid to which the mean particle diameter of an organic pigment 
exceeds 200nm) 

The aqueous ammonia solution 5.0 section (equivalent to the riesin solid content 2.5 section) of the 
styrBne acrylic acid resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-1 1) 44.8 section of the Magenta color obtained in the example 1 1 of manufacture 
in the example 7, the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
ion-exchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of Magenta color. 

[0217] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this Magenta color, and 30 days. It is before and after 
storage, the almost equivalent value was shown, and sedimentation of a particle was not seen, but the 
volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of this 
example of a comparison was excellent in storage stability and distributed stability. 
[0218] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 
using the Inkjet printer of a commercial piezo method using the above-mentioned recording ink. As 
shown in Table 9, this record image had definition and the low depth of shade, and they lacked in color 
rendering properties or transparency. Especially the image recorded on the OHP sheet did not show 
opaque and colorful projection drawing, and was not able to use it for the OHP sheet. Moreover, even if 
it used it repeatedly, the nozzle which makes ink breathe out was not got blocked. 
[0219] <The example 6 of a comparison> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid to which the mean particle diameter of an organic pigment 
exceeds 200nm) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic acid resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-14) 44.8 section of the yellow color obtained in the example 14 of manufacture in 
the example 7, the ethylene glycol 20 section, the JIETANORU amine 3.0 section, and the 
ion-exchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of yellow color. 

[0220] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this yellow color, and 30 days. It is before and after 
storage, the almost equivalent value was shown, and sedimentation of a particle was not seen, but the 
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volume mean partide diameter of the anionic microencapsulation pigment in the recording ink of this 

example of a comparison was excellent in storage stability and distributed stability. 

[0221] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 

using the Inkjet printer of a commercial piezo method using the above-mentioned recording ink. As 

shown in Table 9. this record image had definition and the low depth of shade, and they lacked in color 

rendering properties or transparency. Especially the image recorded on the OHP sheet did not show 

opaque and colorful projection drawing, and was not able to use it for the OHP sheet Moreover, even if 

it used it repeatedly, the nozzle which makes ink breathe out was not got blocked. 

[0222] <Example 12> (manufacture of the recording ink which used the microencapsulation pigment 

dispersion liquid of the base of a non-volatile) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-15) 37.5 section of the 
copper phthalocyanine blue obtained in the example 15 of manufacture, the ethylene glycol 5 section, 
the glycerol 10.0 section, the diethanolamine 3.0 section, and the ion-exchange-water 44.5 section were 
mixed, and the pigment content prepared the recording ink of 5.0% of cyanogen color in it. 
[0223] <Example 13> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid of the base of a non-volatile) 

In the example 12, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-15) of the copper phthalocyanine blue obtained in the example 15 of manufacture, and the 
recording ink of a Magenta color was prepared like the example 12 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-16) of the Magenta color obtained in 
the example 16 of manufacture. 

[0224] <Example 14> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid of the base of a non-volatile) 

In the example 12, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-15) of the copper phthalocyanine blue obtained in the example 15 of manufacture, and the 
recording ink of a yellow color was prepared like the example 12 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-17) of the yellow color obtained in 
the example 17 of manufacture. 

[0225] In examples 12, 13, and 14, since in preparing recording ink dispersers, such as a bead mill and 
a roll, were not needed but it prepared only by only mixing especially, while a distributed facility is 
unnecessary, can shorten a distributed process and an effort, being able to perfonn compaction of 
production time, or laborsaving of distributed energy and raising productivity greatly, a manufacturing 
cost is reducible. Moreover, the pigment content in aquosity dispersion liquid was also as high as 13.4% 
or more, the pigment content in an anionic microencapsulation pigment is as high as 67%, and versatility 
was [ the anionic microencapsulation pigment content aquosity dispersion liquid used for these could 
add other ingredients, such as water soluble resin used in order to improve the engine performance as 
recording ink, and a water-soluble organic solvent in most amount, and ] high [ dispersion liquid ], 
[0226] Next, the volume mean particle diameter after storing at a room temperature, and the 
sedimentation nature of a partide were shown in Table 5 for the volume mean partide diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedimentation of a partide is not seen further, but it is dear volume mean partide diameter's of the 
anionic microencapsulation pigment in each recording ink obtained in the examples 12, 13. and 14 to 
excel in storage stability and distributed stability very much compared with the conventional 
microencapsulation pigment. 

[0227] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was 
recorded on an OHP sheet and copy paper using the printer of a commerdal piezo method using the 
above-mentioned recording ink. As shown in Table 7. these record images had definition and the high 
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depth of shade, and they were excellent in color rendering properties or transparency. Moreover, since 
this record image was excellent in transparency, it showed colorful projection drawing. Furthermore, 
when water was attached and the record image on an OHP sheet was **(ed), it was easy to disappear, 
but even if it hung down several drops of water to the record Image in the copy paper, it spread, a record 
image did not disappear and it excelled also in the water resisting property. 

[0228] Moreover, since the count of cleaning was managed with less than 3 times compared with the 
case where an volatile amine is used when it was cleaned and used after leaving the nozzle which 
packed the ink of these cyanogen colors, a Magenta color, and a yellow color for 15 days at a room 
temperature, it excelled in redispersible [ of ink ] very much. 

[0229] <Example 15> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid which carried out gelation processing) 

In the anionic microencapsulation pigment content aquosity dispersiorvliquid (MC-18) 37.5 section of the 
cart)on black obtained in the example 18 of manufacture, the ethylene glycol 5 section, the glycerol 10.0 
section, the diethanolamine 3.0 section, and the iorvexchange-water 44.5 section were mixed, and the 
pigment content prepared the recording ink of 5.0% of carbon black in it. 
[0230] Next, the volume mean particle diameter after storing at a room temperature, and the 
sedimentation nature of a particle were shown in Table 5 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this carbon blacK and 30 days. It is before and after 
storage, an almost equivalent value is shown, and sedimentation of a particle is not seen further, but it is 
clear volume mean particle diameter's of the anionic microencapsulation pigment in this recording ink to 
excel in storage stability and distributed stability very much compared with the conventional 
microencapsulation pigment. 

[0231] Next, the record image of a BURRAKU color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As 
shown in Table 7, these record images had a Japanese lacquer black tint, and definition and its depth of 
shade were high. Furthermore, it was it hard to disappear to attach water and to ** the record image on 
an OHP sheet, and excelled also in the water resisting property. 

[0232] Moreover, when it was cleaned and used after leaving the nozzle which packed this recording ink 
for 15 days at a room temperature, since the count of cleaning was managed with 6 times, it excelled 
also in redispersible [ of ink ]. 

[0233] Furthermore, when this recording ink was put into the glass bottle, and was sealed and the 
thermostat performed the resistance to solvents test for ten days at 80 degrees C, it excelled very much, 
without volume mean partide diameter being changeless and condensing compared with 189nm and 
trial before. 

[0234] <Example 16> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid of the base of a non-volatile) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic acid resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-3) 44.8 section of the copper phthalocyanine blue obtained in the example 3 of 
manufacture in the example 7, the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
ion-exchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of cyanogen color. 

[0235] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 5 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this cyanogen color, and 30 days. It is before and 
after storage, the almost equivalent value was shown, and sedimentation of a particle was not seen, but 
the volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of this 
example of a comparison was excellent in storage stability and distributed stability. 
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[0236] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As 
shown in Table 7. this record image had definition and the high depth of shade, and they were excellent 
in color rendering properties or transparency. Projection drawing transparent [ especially the image 
recorded on the OHP sheet ] and colorful was shown. Furthermore, when water was attached and the 
record image on an OHP sheet was **(ed), it was easy to disappear, but even if it hung down several 
drops of water to the record image in the copy paper, it spread, a record image did not disappear and it 
excelled also in the water resisting property. 

[02371 Moreover, when it was cleaned and used after leaving the nozzle which packed the recording ink 
of this cyanogen color for 1 5 days at a room temperature, since the count of cleaning was managed with 
less than 3 times, it excelled in redispersible [ of ink] very much. 
[0238] 
[Table 4] 
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[0239] 
[Table 5] 
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[0240] The cable address in Tables 4 and 5, the evaluation approach, and the valuation basis are as 
follows. 

Volume mean diameter : volume mean particle diameter of an anionic microencapsulation pigment (nm) 
Sedimentation nature : [0241] as which sedimentation condition 0= fitness x= sedimentation of the 
particle after storage is regarded 
[Table 6] 
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[0242] 
(Table 7] 
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[0243] The cable address in Tables 6 and 7. the evaluation approach, and the valuation basis are as 
follows. 

BJ . ink jet printer of Bubble Jet PJ : Ink jet printer of a piezo method Redispersible : \NhM it had been 
filled up with ink, it prints again after leaving it in mesoecium for 15 days at a room temperature, and 
easy estimates. 

O = cleaning is printable within 3 times. **= cleaning 4 - 9 times More than x=10 time - : Un-evaluating. 
Water resisting property : An 0=OHP sheet does not disappear, either. In **= copy paper, a blot [ little ] It 
permeates in x= copy paper and a record image cannot be read. Definition : O fitness x = it is bad. 
Depth of shade : O = it is high, x = it is low. Transparency : O transparence x= opacity [0244] 
[Tables] 
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[0245] The cable address in Table 8, the evaluation approach, and the valuation basis are as follows. 
Volume mean diameter : volume mean particle diameter of an anionic microencapsulation pigment (nm) 
Sedimentation nature : [0246] as which sedimentation condition 0= fitness x= sedimentation of the 
particle after storage is regarded 
[Table 9] 
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[0247] The cable address in Table 9, the evaluation approach, and the valuation basis are as follows. 
BJ : ink jet printer of Bubble Jet PJ : Ink jet printer of a piezo method Redispersible : While it had been 
filled up with ink, it prints again after leaving it in mesoecium for 15 days at a room temperature, and 
easy estimates. 

O = cleaning is printable within 3 times. **= cleaning 4 - 9 times More than x=10 time - : un-evaluating. 
Water resisting property : An 0=OHP sheet does not disappear, either. In **= copy paper, a blot [ little ] It 
permeates in x= copy paper and a record image cannot be read. Definition : 0= fitness x = it is bad. 
Depth of shade : O = it is high, x = it is low. Transparency : 0= transparence x= opacity [0248] 
[Effect of the Invention] The anionic microencapsulation pigment content aquosity dispersion liquid for 
recorcling ink of this invention are a very fine pigment dispersing element, and since it excels in storage 
stability, definition and its depth of shade are high, are excellent in color rendering properties or 
transparency, and they can aim at reduction of a manufacturing cost and the cost of recording ink by 
laborsaving of a distributed process. Moreover, since the pigment content is high, in case the anionic 
microencapsulation pigment content aquosity dispersion liquid for recording ink of this invention are 
processed into recording ink. it is possible on a formula to be able to use various ingredients, and they 
have the advantage that versatility is high. 

[0249] Furthermore, since it excels in redispersible by using the base of a non-volatile, there is an 
advantage that the dependability of recording ink increases. 



TECHNICAL FIELD 



[Field of the Invention] the recording ink containing an anionic microencapsulation pigment with the high 
pigment concentration in a microencapsulation pigment useful as an ingredient for this invention to 
manufacture the aquosity recording ink for Inkjet printers on demand type [, such as writing implements, 
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such as an aquostty ball-point, a fountain pen, an aquosity felt-tipped marker, and an aquosity marker, 
Bubble Jet and a thermal jet method, and a piezo method, ] - sen/ice water ~ it is related with sex 
dispersion liquid and the recording ink containing the dispersion liquid. 



PRIOR ART 



[Description of the Prior Art] Conventionally, the color has been used for the recording ink of which a high 
definition is required. Although the recording ink using a color has the descriptions, such as high 
transparency, a high definition, and outstanding color rendering properties, it has problems, such as 
lightfastness and a water resisting property. 

[0003] In order to solve lightfastness and a waterproof problem in recent years, it replaces with a color 
and the recording ink using an organic pigment or carbon black is manufactured. 
[0004] However, if distributed stabilization of the pigment is not carried out very finely when an organic 
pigment and carbon black are used, there is a trouble that a high definition and advanced color 
rendering properties cannot be acquired as recording ink. Especially, in the recording ink for ink jet 
printers, if distributed stabilization of the pigment is not carried out very finely, it will link with the trouble of 
the blinding of a nozzle directly. Moreover, if the pigment was distributed minutely and high transparency 
was not secured when an organic pigment was used for the application of the OHP sheet projected with 
a back light, there was a trouble that the projection image of colorful OHP was not obtained. 
[0005] Compared with the organic pigments and carbon black which are generally used, such as a 
coating and ink, especially the organic pigment and cartDon black that are used for these have a fine 
diameter of a primary particle, and since secondary condensation is strong, they need great energy for 
distributing these pigments even to a primary particle. Moreover, various devices are required to 
maintain the pigment in dispersion liquid at stability even if it is able to distribute these pigments to a 
primary particle. 

[0006] In order to solve these troubles, as shown below, the approach of using a microcapsule is 
indicated, for example, to JP,62-95366,ATo the approach and JP,1-170672,A which use for recording ink 
the microcapsule which connoted color ink in the polymer particle Make water dissolve or distribute 
coloring matter to an insoluble solvent substantially, and emulsification distribution of this is underwater 
carried out using a surfactant. To the approach and JP,5-39447,A v^ich use for recording ink the 
coloring matter which microencapsulated by the conventional technique The approach the endocyst 
object of a microcapsule uses water and the microcapsule which made the water-soluble solvent list 
dissolve or distribute a sublimability disperse dye to at least one sort of polyester resin for a record 
constituent. The water-color-ink constituent which becomes JP,6-313141,A from the colored 
emulsion-polymerization particle and various aquosity ingredients is indicated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The anionic microencapsulation pigment content aquosity dispersion liquid for 
recording ink of this invention are a very fine pigment dispersing element, and since it excels in storage 
stability, definition and its depth of shade are high, are excellent in color rendering properties or 
transparency, and they can aim at reduction of a manufacturing cost and the cost of recording ink by 
laborsaving of a distributed process. Moreover, since the pigment content is high, in case the anionic 
microencapsulation pigment content aquosity dispersion liquid for recording ink of this invention are 
processed into recording ink. it is possible on a formula to be able to use various ingredients, and they 
have the advantage that versatility is high. 
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[0249] Furthermore, since it excels in redispersible by using the base of a non-volatile, there is an 
advantage that the dependability of recording ink increases. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Hov^^ever, it had the trouble that that of vA^ai encapsulated the 
color was inferior to lightfastness, and since the microencapsulation pigment manufactured by the 
conventional approach had a large particle size, it had the trouble of being inferior to transparency, color 
enhancement, color rendering properties, etc. Moreover, since the resin concentration in a capsule was 
high (pigment concentration is low), the selectivity of the ingredient used for recording ink was small, 
versatility was missing, and the recording ink had further the trouble that a feeling of concentration was 
lost, furthemnore, the thing for which a detailed microencapsulation pigment is manufactured only by 
resin when pigment concentration is made high too much - difficult - so - a surfactant - not using 
together - it was not that from which the record image with which it does not obtain, therefore is not 
necessarily satisfied of a water resisting property is obtained. 

[0008] In manufacture of the recording ink with which the pigment dispersion liquid of a drainage system 
were used for the technical problem which this invention tends to solve Laborsaving of the process 
which distributes a pigment minutely on the dispersion-medium object of recording ink is realized, a 
great effort, a facility, energy, etc. are saved labor, and the microencapsulation pigment content aquosity 
dispersion liquid which can reduce the manufacturing cost of recording ink are offered. Moreover, the 
thing for v\/hich the microencapsulation pigment content aquosity dispersion liquid for recording ink with 
the high versatility excellent in the degree of freedom of selections, such as resin for recording ink, 
various additives, or a solvent, are offered, Furthermore, it is in offering the recording ink using a feeling 
of concentration, a high definition, the color rendering properties and transparency that are required of 
recording ink, and the microencapsulation pigment content aquosity dispersion liquid and these aquosity 
dispersion liquid for recording ink which were further excellent in a water resisting property, redispersible, 
etc. 



MEANS 



[Means for Solving the Problem] It is anionic microencapsulation pigment content aquosity dispersion 
liquid which cover an organic pigment or carbon black with anionic radical content organic high 
molecular compounds as a result of repeating examination, and change wholeheartedly that this 
invention persons should solve the above-mentioned technical problem. When the anionic 
microencapsulation pigment content aquosity dispersion liquid in the range the organic pigment in an 
anionic microencapsulation pigment or whose content of cart>on black is 35 - 80 % of the weight are 
processed into recording ink, Since it can be used only by there being neither selection of the resin at the 
time of manufacture, a solvent, or various additives nor a limit of an addition, and versatility being raised, 
and mixing anionic microencapsulation pigment content aquosity dispersion liquid further, Since it is not 
necessary to carry out indispensable use of that reducing the conventional manufacturing cost, the 
definition of recortling ink, and color rendering properties and transparency can be improved more than 
before, and the surfactant Raising the water resisting property of a record image, that raise redispersible 
and the dependability of recording ink is raised by using the thing (alkali metal) of a norvvolatile for the 
base for neutralization of the anionic radical content organic high molecular compounds which are resin 
for microencapsulating further, etc. A header, It came to complete this invention. 
[0010] In order that this invention may solve the above-mentioned technical problem, the need is 
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accepted in an organic pigment or carbon black. Namely, with a curing agent and a high molecular 
compound Anionic radical content organic high molecular compounds (it abbreviates to "anionic organic 
high molecular compounds" hereafter.) It is aquosity dispersion liquid containing the covered anionic 
microencapsulation pigment. The recording ink containing the anionic microencapsulation pigment 
content aquosity dispersion liquid for recording ink and these aquosity dispersion liquid v\/hich are 
characterized by being in the range the organic pigment in an anionic microencapsulation pigment or 
whose content of carbon black is 35 - 80 % of the weight is offered. 

[0011] the recording ink containing the anionic microencapsulation pigment of this invention ~ service 
water - sex dispersion liquid The need is accepted in an organic pigment or cartx^n black. With a curing 
agent and a high molecular compound It covers with anionic organic high molecular compounds. 
Moreover, the content of the organic pigment or carbon black at 35 - 80 % of the weight Especially the 
thing whose mean particle diameter it is in the range whose mean particle diameter the maximum 
particle diameter of the primary particle of an organic pigment or carbon black is 200nm or less, and is 
10-100nm, the maximum particle diameter of an anionic microencapsulation pigment is lOOOnm or less, 
and is 300nm or less is desirable. Moreover, the thing of the form which neutralized anionic organic high 
molecular compounds by the base is desirable, and it is desirable to use especially alkali metal. 
[0012] Furthermore, if the anionic microencapsulation pigment is the thing of the form which are the 
anionic organic high molecular compounds containing a curing agent and a high molecular compound, 
with covered the organic pigment, it is desirable much more. 

[0013] Furthermore, other matter, such as a vehicle for titanium, the mineral matter like aluminum, a 
pigment derivative, a pigment agent, a pigment wetting agent, an organic solvent, a plasticizer, an 
ultraviolet ray absortDent, an antioxidant, or recording ink, can also be included into the capsule of the 
microencapsulation pigment of this invention again. 
[0014] 

[Embodiment of the Invention] As the manufacture approach of the anionic microencapsulation pigment 
contained in the aquosity dispersion liquid for recording ink of this invention, the two approaches of the 
physical and mechanical technique and the chemical technique, such as the coacervation method, 
interfacial polymerization, and the Inn SAICHU method, are mentioned as an approach from the former. 
[0015] However, even if the particle size of the microencapsulation pigment obtained by these 
conventional-type approaches is the thing of the magnitude below submicron (micrometer) one, since 
particle diameter is large and the rate that the pigment in a microcapsule occupies is low, when recording 
ink is manufactured using this microencapsulation pigment, what can not necessarily be satisfied in the 
feeling of concentration of definition, color rendering properties, transparency, or a color is not obtained. 
Furthermore, it is necessary to manufacture a microencapsulation pigment with the rate for it to be 
detailed and high that the pigment in a microcapsule occupies. 

[0016] Moreover, since the resin concentration in a capsule is high (pigment concentration is low), the 
ingredient used for recording ink is restricted, or in order to use a surfactant, a water resisting property is 
inferior. 

[0017] As the manufacture approach of the anionic microencapsulation pigment contained in the 
aquosity dispersion liquid for recording ink of this invention Fundamentally a mixture (a composite or 
complex) with the anionic organic high molecular compounds which have self-dispersion power or 
dissolution ability to water, an organic pigment, or carbon black Or the approach of making a mixture 
with an organic pigment or cartDon black, a curing agent, and an anionic organic high molecular 
compound an organic solvent phase, and throwing water into this organic solvent phase, or supplying 
this organic solvent phase underwater, and changing self-distribution (phase inversion emulsification) (it 
is hereafter called a "phase inversion method".) It is desirable. 

[0018] It neutralizes that a basic compound is also in all the anionic all [ a part or ] of anionic radical 
content organic high molecular compounds. Or an organic pigment or cartoon black. The water cake 
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obtained by the process which consists of a process kneaded in an aquosity medium, and a process 
\A/hich pH is carried out to an acid compound being at neutrality or acidity, and anionic radical content 
organic high molecular compounds are deposited, and fixes to a pigment How to acquire by neutralizing 
all the anionic all [ a part or ] using a basic compound (it is hereafter called the '•**** method".) It is 
desirable. 

[0019] By doing in this way, the aquosity dispersion liquid containing the anionic microencapsulation 
pigment of a high pigment content more detailed than the conventional approach of making it into the 
purpose can be manufactured. 

[0020] Moreover, in the describing [ above ] phase inversion method, even if it makes the vehicle and 
additive for recording ink mix into an organic solvent phase and manufactures, it is satisfactory in any 
way. If it says from the ability of the dispersion liquid for direct recording ink to be manufactured 
especially, will make it more more desirable to mix the vehicle for recording ink. 
[0021] The maximum particle diameter is 200nm or less, and the organic pigment or carbon black 
contained in the microcapsule of an anionic microencapsulation pigment has desirable organic pigment 
or carbon black in the range whose mean particle diameter of a primary particle is 10-100nm, in order to 
acquire the feeling of concentration of recording ink, transparency, and color rendering properties, or in 
order to manufacture a detailed microencapsulation pigment with a mean particle diameter of 300nm or 
less. 

[0022] Although especially the class of organic pigment used by this invention is not limited, if it limits for 
illustrating a typical thing The Quinacridone system pigment, the Quinacridone quinone system pigment, 
a dioxazine system pigment, Phthalocyanine pigment, an anthra pyrimidine system pigment, an 
anthanthrone pigment, An indan SURON system pigment, a flavan SURON system pigment, a perylene 
system pigment, a diketopyrrolopyrrole pigment, A peri non system pigment, a kino FUTARON system 
pigment, an anthraquinone system pigment, a thioindigo system pigment, a Benz imidazolone system 
pigment, an isoindolinone system pigment, an azomethine system pigment, or azo pigment is 
mentioned. 

[0023] Moreover, as for carbon black, neutrality, acidity, basic carbon, etc. are mentioned. 
[0024] As a curing agent which may be contained with the pigment in the microcapsule of an anionic 
microencapsulation pigment For example, amino resin, such as melamine resin, benzoguanamine resin, 
and a urea-resin, Phenol resin, such as a TORIMECHI roll phenol and its condensate, tetramethylene 
di-isocyanate (TDI), Diphenylmethane diisocyanate (MDI), hexamethylene di-isocyanate (HDI), 
Naphthalene diisocyanate (NDI), isophorone diisocyanate (IPDI), The poly isocyanates, such as 
xylylene diisocyanate (XDI), those denaturation isocyanates. and blocked isocyanate. Fatty amine, 
aromatic amine, N-methyl piperazine, triethanolamine, Amines, such as a morpholine, dialkylamino 
ethanol, and benzyl dimethylamine, Polycarboxylic acid, phthalic anhydride, a maleic anhydride, 
anhydrous hexahydrophthalic acid, Acid anhydrides, such as pyromellitic dianhydride, anhydrous 
benzophenone tetracarboxylic acid, and ethylene glycol bis(trimellitate), The bisphenol A mold epoxy 
resin, a phenol system epoxy resin, a glycidyl methacrylate copolymer, Epoxy compounds, such as 
glycidyl ester resin of a carboxylic acid, and alicydic epoxy, Polyether polyol, a polybutadiene glycol, the 
poly caprolactone polyol, Alcohols, such as tris hydroxyethyl isocyanate (THEIC), Vinyl compounds, 
such as a polyvinyl compound as a partial saturation radical content compound used for radical 
hardening or UV hardening by peroxide, or electron ray hardening, the Port allyl compound, a glycol, and 
a reactant of polyol, an acrylic add, or a methacrylic add. etc. are mentioned. 

[0025] As for these curing agents, it is more desirable to be used in order to harden the wall of an anionic 
microencapsulation pigment, or in order to raise the paint film reinforcement at the time of using it for 
recording ink, to add a photoinitiator, a polymerization initiator, or a catalyst, if still more nearly required, 
and to aim at promotion of hardening. 

[0026] As a photoinitiator used for such the purpose, although benzoins, anthraquinone, 
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benzophenones. ** sulfur cx)mpounds. dimethylbenzyl ketel. etc. are mentioned, it is not the object 
limited to these. 

[0027] Similarly, as a polymerization initiator, **** azo compounds, such as **** peroxide; azobis isobutyl 
nitril, such as t-butyl peroxybenzoate, G t-butyl peroxide, cumene par hydroxide, acetyl peroxide, 
benzoyl peroxide, and lauroyl peroxide. azobis-2.4-dimethylvaleronitrile, and azobis cydohexane 
carbonitrile, etc. are mentioned, for example. 

[0028] Moreover, as a catalyst, Co compound, Pb compound, etc, are mentioned similarly, for example. 
[0029] Although the high molecular compound which may be contained with the pigment in the 
microcapsule of an anionic microencapsulation pigment can be especially used without a limit if it is a 
with a number average molecular weight of 1 ,000 or more thing, the field of the film reinforcement of 
recording ink and the manufacture side of a capsule to its number average molecular weight is [ the 
thing of the range of 3,000-100,000 ] desirable. 

[0030] Although especially the class of such a high molecular compound is not limited, for example A 
vinyl chloride. Polyvinyl systems, such as vinyl acetate, polyvinyl alcohol, and a polyvinyl butyral, 
Polyester systems, such as alkyd resin and phthalic resin, melamine resin, melamine formaldehyde 
resin, Amino systems, such as amino alkyd copolycondensation resin, a urea resin, and a urea-resin, 
thermoplasticity, High molecular compounds, such as the acrylic of thermosetting or denaturation, an 
epoxy system, a polyurethane system, a polyether system, a polyamide system, an unsaturated 
polyester system, a phenol system, a silicone system, and a fluorine system, those copolymers, or 
mixture is mentioned. 

[0031] The anionic organic high molecular compounds used in order to manufacture an anionic 
microencapsulation pigment Although it has self-dispersion power or dissolution ability to water, and 
there will be no limit especially if it is anionic (acidity), in order to obtain what becomes enough as the 
capsule film or a paint film of recording ink Usually, the thing of the range of 1 ,000-100,000 has desirable 
number average molecular weight, and especially the thing of the range of 3,000-50,000 is desirable, 
and what dissolves in an organic solvent and serves as a solution is desirable. 

[0032] Especially the self-dispersion power or dissolution ability of anionic organic 
high-molecular-compounds itself is given by neutralizing the anionic radical like the carboxyl group in the 
anionic organic high molecular compound concerned, a sulfonic acid group, or a phosphonic acid radical 
using alkali metal, such as ammonia, an organic amine like triethylamine, a sodium hydroxide and a 
potassium hydroxide, and a lithium hydroxide, for example, although not limited. Especially desirable 
self-dispersion power or dissolution ability is the thing of the form of making a cartDoxyl group introduce 
into these organic high molecular compounds, and being a base, with making it neutralize. In anionic 
organic high molecular compounds, you may have two or more sorts of these anionic radicals. 
[0033] 30 or more KOHmg/g has the desirable add number, and the amount of the cartDoxyl group in the 
anionic high molecular compounds which have a carboxyl group has the more desirable range used as 
50-250. If the acid number of anionic high molecular compounds exceeds 250, since it is in the 
indination for the storage stability of a capsule to be spoiled or for the water resisting property of a record 
image to fall remarkably, and a hydrophilic property will become high too much and it is in the indination 
for the stability of a capsule to be spoiled or for partide diameter to become large when the add number 
is lower than 30, it is not desirable. 

[0034] As such anionic organic high molecular compounds For example, polyvinyl systems, such as a 
vinyl chloride, vinyl acetate, polyvinyl alcohol, and a polyvinyl butyral, Polyester systems, such as alkyd 
resin and phthalic resin, melamine resin, melamine formaldehyde resin, The ingredient of amino 
systems, such as amino alkyd copolycondensation resin, a urea resin, and a urea-resin; 
Thermoplasticity, The acrylic of thermosetting or denaturation, an epoxy system, a polyurethane system, 
The ingredient which has anionic radicals, such as a polyether system, a polyamide system, an 
unsaturated polyester system, a phenol system, a silicone system, fluorine system high molecular 
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compounds, those copolymers, or mixture, is mentioned. 

[0035] The anionic organic high molecular compounds used by this invention Although it has the 
molecular weight vAy\ch becomes enough as a capsule wallplate and actuation especially of the 
fomiation of wall fomriation is not needed, in order to make properties, such as the solvent resistance of 
a capsule wall, and endurance, improvement-ize further In order to raise the film reinforcement after film 
fomnation of recording ink, to or anionic organic high-molecular-compounds itself which is used 
beforehand By carrying out the pendant of the reactant active group like glycidyl group, isocyanate 
radical, hydroxyl-group or alpha, and beta-ethylene nature partial saturation double bond (vinyl group) Or 
by making photo-curing agents, such as the cross linking agent which has a reactant active group, for 
example, melamine resin, a urethane resin epoxy resin, an ethylene nature partial saturation monomer, 
and oligomer, etc. mix These reactant active groups, functional groups, etc. are used the time of 
fomiation of a capsule, or after formation or paint film fomiation of recording ink. It is more desirable to 
make the engine perfomiance which is made to increase-ize, or constructs a bridge and gels the 
molecular weight of anionic organic high-molecular-compounds itself as an object for capsule wallplates 
give. 

[0036] Among anionic organic high molecular compounds, further, anionic acrylic resin carries out the 
polymerization of these monomers and other monomers which may be copolymerized in a solvent to the 
acrylic monomer (it abbreviates to an anion radical content acrylic monomer hereafter) which has for 
example, an anionic radical, and is obtained with it if needed. Especially the acrylic monomer that the 
acrylic monomer which ** one or more anionic radicals chosen from the group which consists of a 
cartDoxyl group, a sulfonic group, and a HOSUHON radical as an anion radical content acrylic monomer, 
for example is mentioned, and has a cartDoxyl group also in these is desirable. 

[0037] As an acrylic monomer which has a cari^oxy kill radical, an acrylic acid, a methacrylic acid, a 
crotonic acid, ethacrylic acid, a propyl acrylic acid, an isopropyl acrylic acid, an itaconic acid, boletic acid, 
etc. are mentioned, for example. An acrylic add and a methacrylic acid are desirable also in these. 
[0038] As an acrylic monomer which has a sulfonic group, sulfoethyl methacrylate, a butyl acrylamide 
sulfonic acid, etc. are mentioned, for example. 

[0039] As an acrylic monomer which has a HOSUHON radical, phospho ethyl methacrylate etc. is 
mentioned, for example, 

[0040] As an anion radical content acrylic monomer and other monomers which may be copolymerized 
For example, a methyl acrylate, an ethyl acrylate, acrylic-acid isopropyl, Acrylic-acid-n-propyl, 
acrylic-acid-n-butyl, acrylic-acid-t-butyl, 2-ethylhexyl acrylate, acrylic-acid-n-octyl, acrylic-acid lauryl. 
Acrylic-acid benzyl, a methyl methacrylate, ethyl methacrylate, methacrylic-acid isopropyl, 
Methacrylic-acid-n-pnopyl, n-butyl methacrylate, methacrylic-acid isobutyl, T-butyl methacrylate, 
2-ethylhexyl methacrylate, n-octyl methacrylate, Methacrylic-acid lauryl, stearyl methacrylate, tridecyl 
methacrylate, **** (meta) acrylic ester [, such as methacrylic-acid benzyl, ]; - addition reaction object [ of 
stearin acid, ****** fatty acids, such as an addition reaction object of glycidyl methacrylate, and the acrylic 
ester monomer that has oxirane structure (meta) ]; - a three or more cariDon atomic numbers alkyi group 
The addition reaction object of the oxirane compound and acrylic acid (meta) which are included; 
Styrene, Alpha methyl styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, **** styrene 
system monomer [, such as p-tert-butyl styrene, ]; - **** itaconic-acid ester [, such as itaconic-acid 
benzyl, ]; ~ **** maleates [, such as maleic-acid dimethyl, ]; - **** boletic acid ester [, such as boletic acid 
dimethyl, ]; - acrylonitrile and a methacrylonitrile - Vinyl acetate, acrylic-acid isobomyl, methacrylic-acid 
isobomyl. Acrylic-acid aminoethyl, acrylic-acid aminopropyl, methyl-acrylate aminoethyl. Acrylic-acid 
methylaminopropyl, ethyl-acrylate aminoethyl, Acrylic-acid ethylaminopropyl, an acrylic-acid aminoethyl 
amide, An acrylic-acid aminopropyl amide, a methyl-acrylate aminoethyl amide, An acrylic-acid 
methylaminopropyl amide, an ethyl-acrylate aminoethyl amide. An acrylic-acid ethylaminopropyl amide, 
a methacrylic-acid amide, methacrylic-acid aminoethyl, Methacrylic-acid aminopropyl, 
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methyl-methacrylate aminoethyl, methacrylic-acid methylaminopropyl, Ethyl methacrylate aminoethyl, 
methacrylic-acid ethylaminopropyl, A methacrylic-acid aminoethyl amide, a methacrylic-acid 
aminopropyl amide, A methyl-methacrylate aminoethyl amide, a methacrylic-acid methylaminopropyl 
amide, An ethyl methacrylate aminoethyl amide, a methacrylic-acid ethylaminopropyl amide. Acrylic-acid 
hydroxymethyl, acrylic-acid-2-hydroxyethyl, 2-hydroxypropyl acrylate, methacrylic-acid hydroxymethyl, 
methacrylic-acid-2-hydroxyethyl, 2-hydroxypropyl methacrylate. N-methylol acrylamide. allyl alcohol, etc. 
are mentioned. 

[0041] As a monomer which has a cross-linking functional group, it is listed below. 
[0042] The polymerization nature monomer which has a block isocyanate radical can be easily 
manufactured carrying out the addition reaction of the well-known block agent to the polymerization 
nature monomer which has isocyanate radicals, such as 2-methacryloiloxy-ethyl isocyanate, or by 
carrying out the addition reaction of the compound which has an isocyanate radical and a block 
isocyanate radical to the vinyl system copolymer which has the hydroxyl group and carboxyl group 
which were mentioned above. The compound which has an isocyanate radical and a block isocyanate 
radical can be easily obtained by carrying out the addition reaction of as well-known the block agent as a 
diisocyanate compound at about 1:1 rate by the mole ratio. 

[0043] As a monomer which has an epoxy group, the acrylate monomer which has glycidyl (meta) 
acrylate and an alicyclic epoxy group (meta) is mentioned, for example. 

[0044] As a monomer which has a 1 and 3-dioxolane-2-ON-4-IRU radical. 1. 
3-dioxolane-2-ON-4-ylmethyl (meta) acrylate, 1, and 3-dioxolane-2-ON-4-ylmethyl vinyl ether etc. is 
mentioned, for example. 

[0045] As a polymerization initiator, **** azo compounds, such as **** peroxide; azobis isobutyl nitril, 
such as t-butyl peroxybenzoate, G t-butyl peroxide, cumene par hydroxide, acetyl peroxide, benzoyl 
peroxide, and lauroyi peroxide, azobis-2,4-dimethylvaleronitrile, and azobis cyclohexane carbonitrile, etc. 
are mentioned, for example. 

[0046] With an anionic radical content acrylic monomer, further as a solvent used in case the 
polymerization of other monomers which may be copolymerized with these monomers if needed is 
carried out For example, **** aliphatic hydrocarbons, such as a hexane and a mineral spirit; Benzene, 
**** ester solvents [, such as **** aromatic-hydrocarbons-solvent; butyl acetate ], such as toluene and a 
xylene; A methyl ethyl ketone, **** ketones, such as isobutyl methyl ketone; A methanol, ethanol, **** 
alcohols solvents, such as a butanol and isopropyl alcohol; **** aprotic polar solvents, such as 
dimethylformamide, dimethyl sulfoxide, N-methyl pyrrolidone, and a pyridine, etc. are mentioned. These 
solvents can also use together and use two or more sorts. 

[0047] The anionic microencapsulation pigment content aquosity dispersion liquid by the phase 
inversion method are the following, and are made and manufactured. 

[0048] The anionic organic high molecular compounds which have self-dispersion power or dissolution 
ability to water in a phase inversion method, an organic pigment, or a mixture with carbon black (a 
composite or complex). Or although anything can be used as long as especially the organic solvent 
used in case a mixture with an organic pigment or carbon black, a curing agent, and an anionic organic 
high molecular compound is made into an organic solvent phase is not limited and may dissolve anionic 
organic high molecular compounds The alcohols solvent like the acetone from the field of the ease of the 
solvent removal at the time of manufacture, the ester solvent; ethanol like the ketones; ethyl acetate like 
a methyl ethyl ketone, and isopropyl alcohol; the solvent of the low-boiling point of the aromatic 
hydrocarbons solvent like benzene etc. is desirable. 

[0049] The rate of anionic organic high molecular compounds has the desirable range of the 25 - 186 
weight section to the 100 weight sections of an organic pigment or carbon black, and especially its range 
of the 30-150 weight section is desirable. 

[0050] Although I hear that the cross linking agent and the high molecular compound are dissolving into 
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anionic organic high molecular compounds and it has them that it is especially desirable for the mixture 
(a composite or complex) which is an organic phase, without a pigment condensing in any way minutely 
in organic high molecular compounds at homogeneity while distributed stabilization is carried out, it is 
never limited only to this. 

[0051] Although not limited, if it limits especially as a distributed stabilization process of this mixture for 
illustrating only what [ those ] are especially typical also by striking (1) A powder organic pigment or 
carbon black is made to micro-disperse-ize in anionic organic high molecular compounds using various 
dispersers, such as a bead mill, a roll mill, and a sand mill. Subsequently The approach that a curing 
agent, a high molecular compound, etc. are said that you make it dissolve or decentralize, Or the 
sentiment cake after composition of (2) organic pigments or the wet cake of cartDon black, The thing of a 
condition [ having made water decentralize a pigment freely ] is made to micro-disperse-ize by used and 
carrying out Flushing of the various dispersers, such as a kneader, into the anionic organic high 
molecular compounds before neutralization. Namely, subsequently The approach that a curing agent, a 
high molecular compound, etc. are said that you make it dissolve or decentralize etc. is mentioned. In 
these distributed approaches, in order to obtain an ultrafine particle, bead mill distribution or the 
approach of carrying out Flushing is more desirable. 

[0052] Moreover, since a sentiment cake is used, the desiccation process of organic pigments is not 
needed, it becomes energy saving and the firm condensation which takes place into a desiccation 
process moreover does not lake place at all, either, the usefulness of especially the latter approach is 
very high. 

[0053] Furthermore, the pigment derivative which has a dialkyi aminomethyl radical, a SUFONSAN 
radical, a SUFON amide group, a phthalimide radical, etc. for the purpose of distributed stabilization; 
pigment agents, such as the "Sol Spurs 24000" etc. by "BYK-160" made from big KEMI, "BYK-166", and 
Zeneka Co., etc. can be used, and distributed time amount etc. can also be shortened. 
[0054] in order to make self-distribution (phase inversion emulsification) easy, and in order to make 
solvent removal actuation simple ~ mixing - as for the amount of the solvent used in the living body, 
stopping as low as possible is desirable, and, as for the viscosity of such a field to these mixtures, 
preparing to 10000 or less CPs is desirable. 

[0055] Although self-distribution (phase inversion emulsification) is earned out throwing water into the 
organic phase of a mixture, or by supplying this organic phase underwater, as the approach, the 
microencapsulation pigment made into the purpose can be formed by supplying another side slowly into 
it in an instant, agitating either an organic phase or water moderately. 

[0056] Since a class, a rate, etc. of an agitator in such churning seldom affect the magnitude of the 
particle formed, especially the class or agitating speed of an agitator are not restricted. 
[0057] In such a process, although it is possible for the thing of the above-mentioned procedure to also 
make a sufficiently detailed microencapsulation pigment, as an approach of making a still more detailed 
thing, it is carrying out phase inversion emulsification, hitting a supersonic wave to an organic phase. 
Although especially the frequency of the supersonic wave is not limited, it is 10-200kHz preferably. 
[0058] In case the so-called neutralization type of anionic organic high molecular compounds are used, 
only an initial complement needs to make the bases for neutralization dissolve in an organic phase or 
the aqueous phase beforehand. It is more desirable to dissolve bases in the aqueous phase in 
consideration of condensation of the pigment in an organic phase especially. 

[0059] Moreover, even if the cross linking agent used in order to carry out gelation processing of the 
formed capsule wall, or in order to raise the film reinforcement after film formation of recording ink is the 
case where the compound of **** water solubility of for example, polyamine is used, it needs to dissolve 
only an initial complement in an organic phase beforehand. 

[0060] According to the gestalt with which practical use is presented, the anionic microencapsulation 
pigment content aquosity dispersion liquid obtained by these various approaches can also be used as it 
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is, or they can perform desolventization and it can also be used for them as an aquosity dispersing 
element. 

[0061] General distillation, a vacuum distillation method, etc. are mentioned as an approach of 
performing desolventization. 

[0062] The method (the **** method) of obtaining anionic microencapsulation pigment content aquosity 
dispersion liquid is based on the following procedures by, using the same ingredient as the above on the 
other hand, and neutralizing all the anionic all [ a part or ] for the water cake which consists of anionic 
radical content organic high molecular compounds and an organic pigment, or carbon black using a 
basic compound. 

(1) Distribute anionic organic high molecular compounds and a pigment in an alkaline aquosity medium. 
Moreover, it heat-treats if needed and gelation of resin is attained. 

(2) By making pH into neutrality or acidity, carry out hydrophobing of the resin and fix resin to a pigment 
strongly. 

(4) Perform filtration and rinsing if needed. 

(5) Neutralize a carboxyl group as a basic compound is also, and re-distribute in an aquosity medium. 
Moreover, it heat-treats if needed and gelation of resin is attained. 

[0063] As an approach of distributing the anionic organic high molecular compounds and pigment in a 
process (1) in an alkaline aquosity medium, the two following approaches are suitable. 

(1) Distribute in an aquosity medium after kneading a pigment in an organic solvent medium. 

(2) Mix or knead a pigment in an aquosity medium. 

[0064] By the approach of ****** (1), a pigment and the organic solvent solution of anionic organic high 
molecular compounds are first distributed minutely using well-known dispersers, such as a ball mill, a 
sand mill, and a colloid mill. 

[0065] Although all the things for which the organic solvent used is generally used at this time can be 
used, the solubility over resin is good, the thing and vapor pressure in which the composition top of resin 
does not have a problem, either are higher than water, and what is easy to carry out desolventization, 
and a thing with water and a miscibility are still more desirable. As such a solvent, an acetone, a methyl 
ethyl ketone, a methanol, ethanol, n-propanol, isopropanol, ethyl acetate, a tetrahydrofijran, etc. are 
mentioned, for example. Although the miscibility with water is low, methyl isopropyl ketone, a 
methyl-n-propyl ketone, isopropyl acetate, n-propyl acetate, a methylene chloride, benzene, etc. can be 
used for this approach. 

[0066] In order to distribute the dispersing element which consists of the pigment and anionic organic 
high molecular compounds which were distributed in the organic solvent medium in an aquosity medium 
(1) The approach which neutralizes the carboxyl group of anionic organic high molecular compounds 
using a basic compound, hydrophilic-property-izes anionic organic high molecular compounds, and 
water is made to distribute, Or the method of making water distribute the dispersing element which 
consists of the anionic organic high molecular compounds and pigment which were neutralized using (2) 
basicity compounds is mentioned. 

[0067] As the distributed approach to water, the following approaches are suitable. 

(a) Water is dropped after neutralizing the dispersing element which consists of anionic organic high 
molecular compounds and a pigment using a basic compound. 

(b) Water is dropped at the dispersing element which consists of the anionic organic high molecular 
compounds and pigment vy^iich were neutralized using the basic compound. 

(c) The water containing a basic compound is dropped at the dispersing element which consists of 
anionic organic high molecular compounds and a pigment. 

(d) Neutralize that a basic compound is also about the dispersing element which consists of anionic 
organic high molecular compounds and a pigment, and add in a water medium. 

(e) Add the dispersing element which consists of the anionic organic high molecular compounds and 

46/72 



JP-A-9-151342 

pigment which were neutralized using the basic compound in an aquosity medium. 

(f) Add the dispersing element which consists of anionic organic high molecular compounds and a 

pigment in the water medium containing a basic compound. 

[0068] When distributing in water, you may carry out using high SHIEA churning with chuming by usual 
low SHIEA, a homogenizer, etc., or a supersonic wave. Moreover, a surfadant, protective colloid, etc. 
can also be used together in the range in which the water resisting property of a paint film is not 
remari^ably reduced as the purpose vy^iich assists the distribution to an aquosity medium is also. 
[0069] As a basic compound, a sodium hydroxide, a potassium hydroxide, the alkali-metal; ammonia like 
a lithium hydroxide, triethylamine, tributylamine, dimethylethanolamine, diisopropanolamine, the organic 
amine like a morpholine, etc. are mentioned, for example. 

[0070] It neutralizes first using the basic compound which described above the carboxyl group of anionic 
organic high molecular compounds, and the approach of kneading resin and a pigment in the aquosity 
medium which is the approach of ** (2) which can apply anionic organic high molecular compounds and 
a pigment to the ** (1) process distributed in an alkaline aquosity medium is mixed or kneaded with a 
pigment in an aquosity medium. At this time, even if the resin dissolved or distributed in water contains 
the organic solvent, it may not interfere, it may perform desolventization, and may be the medium of only 
water substantially. Both a powdered pigment an aquosity slurry and a filter press cake can be used for a 
pigment. When distributing in an aquosity medium, in order to simplify a production process, as for a 
pigment, it is desirable to use few aquosity slurries or filter press cakes of secondary condensation of a 
pigment particle. The same approach as the case of distribution in an organic solvent medium and the 
same ingredient of the kneading approach, an organic solvent, and a basic compound are usable. 
[0071] an organic solvent system and an aquosity system - even if it is the case of which kneading, a 
pigment agent and a wetting agent can also be used in the range in which the water resisting property of 
a record image is not reduced for the purpose which assists distribution of a pigment 
[0072] Moreover, before ****(ing) by being after kneading in case a pigment is kneaded or. the curing 
catalyst of matter other than a pigment, for example, a color, an anti-oxidant, an ultraviolet ray absortjent, 
and a coating binder, a msr-proofer, perfume, drugs, etc. can also be added. 

[0073] the operating rate of anionfc organic high molecular compounds - the 100 weight sections of an 
organic pigment - receiving - the 25 - 186 weight section -- desirable - 30 to 150 weight - the section - 
within the limits is suitable. Since it is in the inclination whose allowances on the design of mix are lost 
when there are few operating rates of anionic organic high molecular compounds than 25 weight 
sections, it was in the inclination which stops being able to distribute a pigment easily sufficiently minutely, 
and the rate of the pigment in a dispersing element decreases when [ than the 186 weight sections ] 
more and a watercolor pigment dispersing element is used for recording ink. it is not desirable. 
[0074] Furthemiore, v*/hen attaining gelation of anionic organic high molecular compounds by 
heat-treatment after kneading a pigment, it is desirable to perfomn the nonvolatile matter of the 
dispersion liquid after kneading at 10% or less preferably 15% or less. 

[0075] Moreover, although it will be satisfactory in any way if whenever [ stoving temperature ] is beyond 
temperature to which bridge formation of resin progresses, a desirable temperature requirement is 70 
degrees C - 200 degrees C. Since whenever [ stoving temperature ] is in the inclination which crystal 
growth is carried out depending on the class of pigment, or distributed stability breaks, and is hard to 
encapsulate when bridge fomnation time amount is taken too much and whenever [ stoving 
temperature ] exceeds 200 degrees C at less than 70 degrees C, it is not desirable. 
[0076] **** performed in order to fixing-ize resin strongly to the pigment by which micro-disperse was 
carried out into the aquosity medium hydrophobicity-izes resin by adding an acid compound for the 
carboxyl group of the anionic organic high molecular compounds neutralized with the basic compound, 
and making pH into neutrality or acidity. 

[0077] As an acid compound used, although the organic acids like a hydrochloric acid, a sulfuric add. 
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phosphoric acid, the inorganioacids; formic acid like a nitric acid, an acetic acid, and a propionic acid 
can be used for example, the hydrochloric acid or sulfuric acid also with the large effectiveness with 
little [ and ] organic substance is desirable. [ under wastewater ] Although pH at the time of has the 
desirable range of 2-6, there are some which are decomposed with an add depending on a pigment, 
and. in the case of such a pigment, it is desirable to **** in the range of pH 4-7. Before perfomning it 
is desirable to remove beforehand the organic solvent which exists in a system using approaches, such 
as vacuum distillation. . u * w 

[0078] Filtration and rinsing are perfomied after **** if needed, and the water cake of a distnbuted 
pigment is obtained. As the filtration approach, well-known approaches, such as suchon filtration, 
pressure filtration, and centrifugal separation, are employable. 

[0079] This water cake is re-distributed in an aquosity medium, holding a detailed condition without a 
pigment particle condensing by re-neutralizing a carboxyl group, without making it dry. as a basic 
compound is also with the condition of having carried out water. Concomitant use with independence, 
such as an organic amine compound which can volatilize [ diethanolamine / alkali metal, such as a 
sodium hydroxide, a potassium hydroxide, and a lithium hydroxide, nor / neither / triethanolamine, 
diethanolamine ] easily in consideration of redispersible and the water resisting property of recording ink 
as a basic compound, or these, and the volatile amine compound like ammonia, triethylamine. and 
dimethylethanolamine is desirable. 

[0080] Thus, without the so-called auxiliary materials, such as an emulsifier, capsulation of a minute 
particle is possible also for**, and the anionic microencapsulation pigment used by this invention can be 
made very simple, and can prepare a minute capsule in any way. 

[0081] The actual measurement which added and averaged the major axis and minor axis of a pigment 
of dozens samples is used for the mean particle diameter of the organic pigment in the 
microencapsulation pigment used by this invention using the photograph taken with the electron 
microscope. 

[0082] The mean particle diameter of the microencapsulation pigment used by this invention can also be 
measured using the particle diameter measuring device of a laser-doppler method, although it is 
desirable to use the actual measurement measured with the electron microscope since a some 
difference comes out with a particle diameter measuring method. 

[0083] Thus, the distributed stability of a pigment is improved more than before, and the anionic 
microencapsulation pigment content aquosity dispersion liquid obtained have the advantage that engine 
performance, such as definition of recording ink, lightfastness, color rendering properties, and 
transparency! improves, by using it as a color material of recording ink. Moreover, since the pigment 
concentration in a microcapsule is high, versatility is high, and since laborsaving of the process v^ich 
distributes a pigment can be perfomied, there is also an advantage that laborsaving of distnbuted 
energy and an effort can be attained. Moreover, in order not to use a surfactant etc.. a water resisting 
property also improves. Furthermore, since the oily curing agent and the oily vehicle for recording ink 
M^dn were not able to be used conventionally can be included in the capsule of a microencapsulation 
pigment, the width of face of the ingredient which can be used can also manufacture breadth and direct 
recording ink. 

[0084] As claim 1 prescribed, the content of the organic pigment in an anionrc microencapsulation 
pigment has 35 - 80% of the weight of the desirable range. Since the resin concentration in a capsule 
becomes high when there is less content of the organic pigment in an anionic microencapsulation 
pigment than 35% Since versatility is missing since an additive and compatibility, such as resin for 
recortling ink. and a solvent, an assistant, may be restricted or the addition of the additive etc. is 
restricted, and the pigment concentration in a capsule becomes low further, As a result of making high 
the operating rate of the microencapsulation pigment in recording ink in order not to raise the depth of 
shade or to raise the depth of shade when it is used as aquosity dispersion liquid as recording ink. since 
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it is in the inclination for the viscosity of recording ink to become high, it is not desirable. Moreover, when 
there is more content of the organic pigment in an anionic microencapsulation pigment than 80 % of the 
weight, since it is in the inclination w/hich stops being able to distribute an organic pigment easily minutely, 
it is not desirable. 

[0085] Moreover, since blinding of the nozzle of a jet ink printer is carried out when the maxjmum particle 
diameter of an anionic microencapsulation pigment becomes larger than lOOOnm. as claim 2 prescnbed. 
the maximum particle diameter of an anionic microencapsulation pigment is lOOOnm or less, and what is 
500nm or less is more desirable [ the particle diameter]. 

[0086] Furthermore, the mean particle diameter of the organic pigment in the anionic microencapsulation 
pigment has desirable 300nm or less, and especially its 250nm or less is desirable, the case where it is 
used as recording ink since it will sediment, or it will be encapsulated after the pigment has condensed 
on the occasion of microencapsulation \Nhen the microencapsulation pigment in dispersion liquid saves 
at a long period of time if the mean particle diameter of the organic pigment to be used becomes larger 
than 300nm ~ color enhancement - transparent ~ it is -- when definition is inferior and you record on an 
OHP sheet etc. especially, transparency of light intemjpts and a beautiful cotar projects - since it is in the 
inclination which is not, it is not desirable . 

[0087] As for the anionic organic high molecular compounds in the anionic microencapsulation pigment 
of this invention, it is desirable to be used in the fomn of the salt of alkali metal or an organic amine. 
Although it is in the inclination for the water resisting property of the record image to worsen since an 
inorganic base remains in a record image when it is used in the form of the salt of alkali metal, such as a 
sodium hydroxide, a potassium hydroxide, and a lithium hydroxide, it is desirable from excelling in 
redispersible and the dependability of recording ink becoming high. 

[0088] As the above-mentioned organic amine, organic amines of a high-boiling point which cannot 
volatilize easily, such as ammonia, triethylamine. tributylamine, dimethylethanolamine. 
diisopropanolamine. volatile amine compound; diethanolamine like a morpholine. and triethanolamine. 
are mentioned, for example. 

[0089] Below 70 weight sections of the content of the anionic microencapsulation pigment contained in 
the anionic microencapsulation pigment content aquosity dispersion liquid for recording ink of this 
invention are desirable in the aquosity dispersion-liquid 100 weight section, its range of 2 - 60 weight 
section is more desirable to it, and especially its range of 10 - 50 weight section is desirable to it. Since 
condensation of a microcapsule takes place since it is in the inclination for aquosity dispersion liquid to 
present the shape of a solid substantially when the content of the microencapsulation pigment in 
aquosity dispersion liquid becomes higher than 70 weight sections, and distribution is needed again, it is 
not desirable, moreover, when the content of the microencapsulation pigment in aquosity dispersion 
liquid became less than 2 weight sections and it is used for recording ink, since it is in the inclination 
which does not profit have the enough depth of shade, it is not desirable. Considering adding the 
additive for raising the engine performance to recording ink. when there are few contents of the 
microencapsulation pigment in aquosity dispersion liquid than 10 weight sections, since it is in the 
inclination for the addition of an additive to be restricted, it is not desirable. 

[0090] The recording ink containing the aquosity dispersion liquid containing the anionic 
microencapsulation pigment of this invention mixes the anionic microencapsulation pigment content 
aquosity dispersion liquid and the water-soluble organic solvent which were explained above, water, etc., 
and is prepared. Furthermore, water soluble resin, an organic amine, a surfactant, antiseptics, a viscosity 
controlling agent, pH regulator, a chelating agent, etc. can also be added if needed. 
[0091] When the saturation of the depth of shade as recording ink. definition, transparency, and a hue 
etc is taken into consideration, the content rate of the anionic microencapsulation pigment content 
aquosity dispersion liquid in the recording ink of this invention has 1 - 100% of the weight of the desirable 
range, and 5 - 100% of the weight of especially its range is desirable. Considering offering recording ink 
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directly especially, it cannot be overemphasized that 100 % of the weight is desirable. 
[0092] As a water-soluble organic solvent used for recording ink, for example Methyl alcohol, Ethyl 
alcohol, n-butyl alcohol, isobutyl alcohol. Alcohols, such as tert-butyl alcohol, n-propyl alcohol, and 
isopropyl alcohol; Dimethyl fomialdehyde, Amides, such as dimethylacetamide; Ketones; 
tetrahydrofurans. such as an acetone and a methyl ethyl ketone, Dioxane, ethylene glycol methyl ether, 
ethylene glycol ethyl ether, Diethylene-glycol methyl ether, diethylene-glycol ethyl ether, Ether, such as 
the triethylene glycol monomethyl ether and TORIECHIREN ethylene glycol monoethyl ethen Ethylene 
glycol, Propylene glycol, a butylene glycol, triethylene glycol, Polyhydric-alcohol;N-methyl-pyrrolidones, 
such as 1, 2. 6-hexane triol, thiodiglycol, a diethylene glycol, a polyethylene glycol, a polypropylene 
glycol, and a glycerol, 1,3-dimethyl-2-imidazolidinone, etc. are mentioned. Also in these water-soluble 
organic solvents, polyhydric alcohol and ether are desirable. 

[0093] The content rate of the water-soluble organic solvent in recording ink has 95 or less desirable % 
of the weight, and 0 - 80% of the weight of especially its range is desirable. 

[0094] As water soluble resin used for recording ink if needed, synthetic macromolecules, such as 
natural protein, such as glue, gelatin, casein, albumin, gum arable, and fish GURYU, an alginic acid, 
methyl cellulose, a carboxymethyl cellulose, polyethylene oxide, hydroxyethyl cellulose, polyvinyl alcohol, 
polyacrylamide, aromatic amide, polyacrylic acid, polyvinyl etiier, a polyvinyl pyrrolidone, an acrylic, and 
polyester, etc. are mentioned, for example. 

[0095] Water soluble resin is the purpose which mentions fixable, and quick-drying [ viscosity 
accommodation and quick-drying ], tiie content rate of the water soluble resin in the recording ink in tine 
case of being used if needed and using it for recording ink has 30 or less desirable % of the weight, and 
especially its 20 or less % of Uie weight is desirable. 

[0096] As an organic amine used for recording ink if needed, ettianolamine, dietiianolamine, 
trietiianolamine, N-metiiylettianol amine, N-etiiyl dietfnanolamine, 2-amino2-metiiyl propanol, 
2-ethyl-2-amino-1,3-propanediol, 2-(aminoetiiyl) etiianolamine, tris (hydroxymetiiyl) aminomethane, 
ammonia, a piperidine, morpholine, etc. are mentioned, for example. 

[0097] The manufacture approach of the recording ink of tiiis invention does not need at all a disperser 
which distributes a pigment, but it is easy agitators, such as DISUPA, and, but only tiie actuation which 
carries out churning mixing can manufacture anionic microencapsulation pigment content aquosity 
dispersion liquid, a water-soluble organic solvent, water, water soluble resin, etc. Moreover, a surfactant, 
antiseptics, a viscosity controlling agent, pH regulator, a chelating agent, etc. are added and 
manufactured if needed at ttie time of churning. 

[0098] thus, the manufactured recorxding ink - **** for image recording, such as a jet printer. - it excels in 
redispersible [ of a record image / the definition tiie color enhancement, ttie transparency, the water 
resisting property or redispersible ] by tilings, and sharp reduction of tine manufacturing cost of recording 
ink can be aimed at by laborsaving of a distiibuted process. 



EXAMPLE 



[Example] Hereafter, ttiis invention is furtiier explained to a detail using an example and tiie example of a 
comparison. Below, especially tiie "section" and"%". as long as ttiere is no notice, ttie 'Weight section" 
and "% of tiie weight" are expressed. 

[0100] <The synttietic example 1> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of tiie n-butyl metiiacrylate 175 section, tiie n-butyl acrylate 10.7 section, 
tiie beta-hydroxyettiyl metiiacrylate 37,5 section, tiie metiiacrylic-acid 26.8 section, and tiie "par butyl O" 
(tert-butylperoxy octoate by Nippon Oil & Fats Co.. Ltd.)5.0 section was prepared. 
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[0101] Next, after carrying out a temperature up to 75 degrees C, agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 15 hours, and the acid number of solid 
content obtained the solution of 70 and the vinyl system resin of number average molecular weight 
12500. The nonvolatile matter of this resin solution was 48%. Hereafter, this is written as a resin solution 
(A-1). 

[0102] <The synthetic example 2> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of the styrene 43 section, the n-butyl acrylate 87.5 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-add 19.5 section, and the "par butyl O"5.0 
section was prepared. 

[0103] Next, after carrying out a temperature up to 75 degrees C, agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 15 hours, and the acid number of solid 
content obtained the solution of 48 and the vinyl system resin of number average molecular weight 
14000. The nonvolatile matter of this resin solution was 49%. Hereafter, this is written as a resin solution 
(A-2). 

[0104] <The synthetic example 3> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of the styrene 100 section, the n-butyl acrylate 40.3 section, the 
beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 9.7 section, and the "par butyl O"5.0 
section was prepared. 

[0105] Next, after carrying out a temperature up to 75 degrees C, agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 15 hours, and the acid number of solid 
content obtained the solution of 24 and the vinyl system resin of number average molecular weight 
15000. The nonvolatile matter of this resin solution was 49%. Hereafter, this is written as a resin solution 
(A-3). 

[0106] <The synthetic example 4> (composition of anionic radical content organic high molecular 

compounds) 

The mixed liquor which consists of the n-butyl methacrylate 175 section, the n-butyl acrylate 10.7 section, 
the beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 26.8 section, and the "par butyl 
O"20.0 section was prepared. 

[0107] Next, after carrying out a temperature up to 75 degrees C. agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 15 hours, and the acid number of solid 
content obtained the solution of 68 and the vinyl system resin of number average molecular weight 5600. 
The nonvolatile matter of this resin solution was 50%, Hereafter, this is written as a resin solution (A-4). 
[0108] <The synthetic example 5> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor v\^ich consists of the n-butyl methacrylate 153.8 section, the n-butyl acrylate 20.4 
section, the beta-hydruxyethyl methacrylate 37.5 section, the methacrylio-acid 38.3 section, and the "par 
butyl O"5,0 section was prepared. Next, it is [0109] under the N2 seal after teaching the 
methyl-ethyl-ketone 250 section to a flask. After carrying out a temperature up to 75 degrees C, agitating, 
the above-mentioned mixed liquor was dropped for 2 hours, it was made to react at this temperature 
further for 15 hours, and the acid number of solid content obtained the solution of 98 and the vinyl 
system resin of number average molecular weight 12500. The nonvolatile matter of this resin solution 
was 51%. Hereafter, this is written as a resin solution (A-5). 
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[0110] <The synthetic example 6> (composition of anionic radical content organic high molecular 
compounds) 

The mixed liquor which consists of the n-butyl methacrylate 171.4 section, the n-butyl acrylate 6.3 
section, the beta-hydroxyethyl methacrylate 37.5 section, the acrylic-acid 34.8 section, and the "par butyl 
O"20.0 section was prepared. 

[0111] Next, after carrying out a temperature up to 75 degrees C, agitating under a N2 seal after teaching 
the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped for 2 
hours, it was made to react at this temperature further for 15 hours, and the acid number of solid content 
obtained the solution of 95 and the vinyl system resin of number average molecular weight 8800. The 
nonvolatile matter of this resin solution was 50%. Hereafter, this is written as a resin solution (A-6). 
[0112] <The synthetic example 7> (for synthetic - gelation prxx:essing of anionic radical content organic 
high molecular compounds) 

The mixed liquor which consists of the n-butyl methacrylate 83.8 section, the n-butyl acrylate 89.4 
section, the beta-hydroxyethyl methacrylate 37.5 section, the methacrylic-acid 26.7 section, the glycidyl 
methacrylate 12.5 section, and the "par butyl O"20.0 section was prepared. 

[0113] Next, after carrying out a temperature up to 75 degrees C. agitating under a N2 seal after 
teaching the methyl-ethyl-ketone 250 section to a flask, the above-mentioned mixed liquor was dropped 
for 2 hours, it was made to react at this temperature further for 15 hours, and the acid number of solid 
content obtained the solution of 69 and the vinyl system resin of number average molecular weight 
10400. The nonvolatile matter of this resin solution was 50%. Hereafter, this is written as a resin solution 
(A-7). 
[0114] 
[Table 1] 
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[0115] <The example 1 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a copper copper phthalocyanine blue) 

The resin solution (A-5) 22.1 section, 'fast gene blue, TGR" (the C.I. pigment blue 15 by Dainippon Ink & 
Chemicals, Inc., and the mean particle diameter of 50nm) which were obtained in the synthetic example 
5 As the maximum particle diameter 14.25 sections of lOOnm. and a distributed assistant, the dimethyl 
aminomethyl copper-phthalocyanine 0.75 section, The methyl-ethyl-ketone 78.2 section, "super 
BEKKAMIN the L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 section, and the 
ceramic bead 300 section After putting into the container made from stainless steel, the mixture was 
distributed using the bead mill disperser, and the paste for microencapsulation pigments was prepared. 
[0116] Next, irradiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic 
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phase, having applied [ iorvexchange-water 50 ] it for 12 minutes, self-distribution (phase inversion 
emulsification) was performed, and anionic microencapsulation pigment content aquosity dispersion 
liquid were obtained [ after mixing using an agitator after putting the paste 40.0 above-mentioned section 
for microencapsulation pigments, and the dimethylamino ethanol 0.4 section into Pori Kapp, and 
considering as an organic phase, while agitating this organic phase, and ]. 

[0117] Furthemiore, after making a solvent distill off by distilling these microencapsulation pigment 
content aquosity dispersion liquid at 85 degrees C, it held at this temperature for 5 hours, and gelation 
processing of a capsule wall was perfomned. 

[0118] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained 
anionic microencapsulation pigment content aquosity dispersion liquid (MC-1) using "UPA-150" 
(laser-doppler method partide-size-distribution measurement machine by Nikkiso Co.. Ltd.), the volume 
mean particle diameter of a microencapsulation pigment was 148nm, and the particle lOOOnm or more 
of the maximum particle diameter was 0%. Moreover, the nonvolatile matter concentration of 
microencapsulation pigment content aquosity dispersion liquid was 24.5%, and the content of the 
pigment in a microcapsule was 51 .7%. 

[0119] <The example 2 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a copper copper phthalocyanine blue) 

(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding the resin 
solution (A-4) 15.0 section, the dimethylethanolamine 0.8 section, and the "fast gene blue and TGR"15 
section which were obtained in the synthetic example 4 to a glass bottle with a pigment kneading 
process capacity of 250ml, adding ion exchange water and making it a total amount become the 75 
sections, kneading was perfomied for 4 hours using the paint shaker. The glass bead was carried out 
the ** exception after kneading termination, and what distributed in water the resin which has the 
cartDoxyl group neutralized by the base, and the dispersing element which consists of a pigment was 
obtained. 

[0120] (2) Agitating by DISUPA, after adding water to what distributed in water the resin v^ich has the 
cartDoxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric add and it fixed to the pigment. 
pH at this time was 3-5. 

[0121] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0122] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, 10% water solution of dimethylethanolamine was added until pH of a dispersing element was 
set to 8,5-9.5. Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that 
a nonvolatile matter might become 20%, and anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-2) were obtained. 

[0123] As a result of measuring the particle size of the microencapsulation pigment in anionic 

microencapsulation pigment content aquosity dispersion liquid (MC-2) like the example 1 of manufacture, 

the volume mean particle diameter of a microencapsulation pigment was 170nm, and the particle 

lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 

[0124] <The example 3 of manufacture> (manufacture of the anionic microencapsulation pigment 

content aquosity dispersion liquid of the copper copper phthalocyanine blue by mineral salt) 

(1) What distributed in water the resin which has the cartjoxyl group neutralized by the base like the 

example 2 of pigment kneading process manufacture, and the dispersing element which consists of a 

pigment was obtained. 

[0125] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the 
cartjoxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric add and it fixed to the pigment. 
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pH at this time was 3-5. 

[0126] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0127] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, the sodium-hydroxide water solution was added 10% until pH of a dispersing element was set 
to 8.5-9.5. Furthemnore, after continuing churning for 1 hour, water was added, and it adjusted so that a 
nonvolatile matter might become 20%, and anionic microencapsulation pigment content aquosity 
dispersion liquid (M03) were obtained. 

[0128] As a result of measuring the partide size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-3) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 182nm, and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0129] <The example 4 of manufaclure> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a copper copper phthalocyanine blue) 

Except having used what neutralized the resin which has a cartDoxyl group in the resin solution (A-2) 
obtained in the synthetic example 2 100% using dimethylethanolamine, like the example 2 of 
manufacture, pigment kneading, ****, filtration and rinsing, neutralization, and re-distribution were 
performed, and the nonvolatile matter obtained 20% of anionic microencapsulation pigment content 
aquosity dispersion liquid (MC-4). 

[0130] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-4) like the example 2 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 218nm, and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0131] <The example 5 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the copper copper phthalocyanine blue which used the anionic 
organic high molecular compounds of the acid number 25) 

(1) The resin which has a cartDoxyl group in the resin solution (A-3) obtained in the example 3 of pigment 
kneading process composition was neutralized 100% using dimethylethanolamine. After adding the 
methyl ethyl ketone of an amount in which the 7.5 sections and the "fast gene blue and TGR"15 section 
are added by solid content conversion, and resin dissolves the neutralized resin to a glass bottle with a 
capacity of 250ml, adding ion exchange water and making it a total amount become the 75 sections, 
zirconia-beads 250g whose mean particle diameter is 0.5mm was added, and kneading was performed 
for 4 hours using the paint shaker. The glass bead was carried out the ** exception after kneading 
termination, and what distributed in water the resin which has the cart^oxyl group neutralized by the base, 
and the dispersing element which consists of a pigment was obtained. 

[0132] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the 
cartDoxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment. 
pH at this time was 3-5. 

[0133] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0134] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, 10% water solution of dimethylethanolamine was added until pH of a dispersing element was 
set to 8.5-9.5. Furthermore, after continuing chuming for 1 hour, water was added, and it adjusted so that 
a nonvolatile matter might become 20%, and anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-5) were obtained, 

[0135] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-5) like the example 1 of manufacture, 

54/72 



JP-A-9.151342 



the volume mean particle diameter of a microencapsulation pigment was 650nm, and the particle 
lOOOnm or more was 17%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0136] <The example 6 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a Magenta color) 

The resin solution (A-1) 23.4 section, "a fast gene super Magenta and RTS" (the C.I. pigment red 122 by 
Dainippon Ink & Chemicals, Inc., and the mean particle diameter of 45nm) which were obtained in the 
synthetic example 1 As the maximum particle diameter 14.25 sections of lOOnm, and a distributed 
assistant the dimethyl aminomethyl Quinacridone 0.75 section, The methyl-ethyl-ketone 76.9 section, 
"super BEKKAMIN the L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 section, and 
the ceramic bead 300 section After putting into the container made from stainless steel, the mixture was 
distributed using the bead mill dispenser, and the paste for microencapsulation pigments was prepared. 
[0137] Next, irradiating a 45kH2 supersonic wave at an organic phase, it was dropped into the organic 
phase, having applied [ ion-exchange-water 50 ] it for 12 minutes, self-distribution (phase inversion 
emulsification) was performed, and anionic microencapsulation pigment content aquosity dispersion 
liquid were obtained [ after mixing using an agitator after putting the paste 40.0 above-mentioned section 
for microencapsulation pigments, and the dimethylamino ethanol 0,4 section into Port Kapp, and 
considering as an organic phase, while agitating this organic phase, and ]. 

[0138] Furthermore, after making a solvent distill off by distilling these microencapsulation pigment 
content aquosity dispersion liquid at 85 degrees C, it held at this temperature for 5 hours, and gelation 
processing of a capsule wall was perfomied. 

[0139] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained 
anionic microencapsulation pigment content aquosity dispersion liquid (MC-6) like the example 1 of 
manufacture, the volume mean particle diameter of a microencapsulation pigment was 145nm, and the 
particle lOOOnm or more of the maximum particle diameter was 0%. Moreover, the nonvolatile matter 
concentration of microencapsulation pigment content aquosity dispersion liquid was 23.2%, and the 
content of the pigment in a microcapsule was 51 .7%. 

[0140] <The example 7 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a Magenta color) 

(1) The resin solution (A-4) 15,0 section obtained in the synthetic example 4 to the glass bottle with a 
pigment kneading process capacity of 250ml, The dimethylethanolamine 0.8 section and "a fast gene 
super Magenta and RTS" (the C.L pigment red 122 by Dainippon Ink & Chemicals, Inc., and the mean 
particle diameter of 45nm) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm 
after adding the maximum partide diameter 15 sections of 100nm, adding ion exchange water and 
making it a total amount become the 75 sections, the paint shaker performed kneading for 4 hours. The 
glass bead was carried out the ** exception after kneading termination, and what distributed in water the 
resin which has the cartDoxyl group neutralized by the base, and the dispersing element which consists 
of a pigment was obtained. 

[0141] (2) Agitating by DISUPA, after adding water to what distributed in water the resin which has the 
carboxyl group neutralized by the **** base, and the dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric add and it fixed to the pigment. 
pH at this time was 3-5. 

[0142] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0143] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, 10% water solution of dimethylethanolamine was added until pH of a dispersing element was 
set to 8.5-9.5. Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that 
a nonvolatile matter might become 20%, and anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-7) were obtained. 
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[0144] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-7). the volume mean particle diameter of a microencapsulation pigment was 176nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0145] <The example 8 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 83%) 
In the example 7 of manufacture, except having made into the 6.0 sections the amount of the resin 
solution (A-4) used used at a pigment kneading process, pigment kneading, ****, filtration and rinsing, 
neutralization, and re-distribution were performed like the example 7 of manufacture, and the nonvolatile 
matter obtained 20% of anionic microencapsulation pigment content aquosity dispersion liquid (MC-8). 
[0146] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-8) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 250nm. and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 83%. 
[0147] <The example 9 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 75%) 
In the example 7 of manufacture, the amount of the resin solution (A-4) used used at a pigment 
kneading process was made into the 10.0 sections, like the example 7 of manufacture, pigment 
kneading. ****, filtration and rinsing, neutralization, and re-distribution were performed, and the 
nonvolatile matter obtained 20% of anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-9) except having used the ethyl ethyl ketone 5.0 section with the resin solution (A-4). 
[0148] As a result of measuring the particle size of the microencapsulation pigment in anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-9) like the example 1 of manufacture, 
the volume mean particle diameter of a microencapsulation pigment was 180nm, and the particle 
lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 75%. 
[0149] <The example 10 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color whose content of an organic pigment is 33%) 
(1) After adding zirconia-beads 250g whose mean partide diameter is 0.5mm after adding the resin 
solution (A-4) 20.0 section, the dimethylethanolamine 1.1 section, and the fast gene super Magenta and 
"RTS" 5.0 section which were obtained in the synthetic example 4 to a glass bottle with a 
pigment-content powder process capacity of 250ml, adding ion exchange water and making it a total 
amount become the 75 sections, kneading was perfomned for 4 hours using the paint shaker. The glass 
bead was carried out the ** exception after kneading termination, and what distributed in water the resin 
which has the cartDoxyl group neutralized by the base, and the dispersing element which consists of a 
pigment was obtained. 

[0150] Next, like the example 7 of manufacture, ****, filtration and rinsing, neutralization, and 
re-distribution were performed, and the nonvolatile matter obtained 20% of anionic microencapsulation 
pigment content aquosity dispersion liquid (MC-10). 

[0151] As well as the example 1 of manufacture as a result of measuring the partide size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-10), the volume mean partide diameter of a microencapsulation pigment was 224nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 33%. 
[0152] <The example 11 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the Magenta color which used the organic pigment whose mean 
particle diameter is 250nm) 

It replaces with "a fast gene super Magenta and RTS" in the example 7 of manufacture. Except having 
used "do MOFUTARU red and DPP-BO" (the Ciba-Geigy C.I. pigment red 254, mean partide diameter 
of 250nm, the maximum particle diameter of 400nm) Like the example 7 of manufacture, pigment 
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kneading, filtration and rinsing, neutralization, and re-distribution were performed, and the 
nonvolatile matter obtained 20% of anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-11). 

[0153] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-11), the volume mean particle diameter of a microencapsulation pigment was 283nm, and the 
particle lOOOnm or more of the maximum particle diameter was 0%. Moreover, the content of the 
pigment in a microcapsule was 67%. 

[0154] <The example 12 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a yellow color) 

The resin solution (A-1) 23.4 section, "SHIMURA fast yellow and 8GTF" (the CI. pigment yellow 17 by 
Dainippon Ink & Chemicals, Inc.. and the mean particle diameter of 60nm) which were obtained in the 
synthetic example 1 The maximum partide diameter 15.0 sections of 120nm, the methyl-ethyl-ketone 
76.9 section, "super BEKKAMIN the L-109-60"(melamine resin by Dainippon Ink & Chemicals, Inc.) 4.7 
section, and the ceramic bead 300 section After putting into the container made from stainless steel, the 
mixture was distributed using the bead mill dispenser, and the paste for microencapsulation pigments 
was prepared. 

[0155] Next, irradiating a 45kHz supersonic wave at an organic phase, it was dropped into the organic 
phase, having applied [ ion-exchange-water 50 ] it for 12 minutes, self-distribution (phase inversion 
emulsification) was performed, and anionic microencapsulation pigment content aquosity dispersion 
liquid were obtained [ after mixing using an agitator after putting the paste 40.0 above-mentioned section 
for microencapsulation pigments, and the dimethylamino ethanol 0.4 section into Pori Kapp, and 
considering as an organic phase, while agitating this organic phase, and ]. 

[0156] Furthermore, after making a solvent distill off by distilling these microencapsulation pigment 
content aquosity dispersion liquid at 85 degrees C, it held at this temperature for 5 hours, and gelation 
processing of a capsule wall was performed. 

[0157] Thus, as a result of measuring the particle size of the microencapsulation pigment in the obtained 
anionic microencapsulation pigment content aquosity dispersion liquid (MC-12) like the example 1 of 
manufacture, the volume mean particle diameter of a microencapsulation pigment was 191 nm, and the 
particle lOOOnm or more of the maximum particle diameter was 0%. Moreover, the nonvolatile matter 
concentration of microencapsulation pigment content aquosity dispersion liquid was 23.8%, and the 
content of the pigment in a microcapsule was 51 .7%. 

[0158] <The example 13 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of a yellow color) 

(1) After adding zirconia-beads 250g whose mean partide diameter is 0.5mm after adding the resin 
solution (A-1) 15.6 section, the dimethylethanolamine 0.8 section, and the SHIMURA first yellow and 
"8GTF" 15 section which were obtained in the synthetic example 1 to a glass bottle with a pigment 
kneading process capacity of 250ml, adding ion exchange water and making it a total amount become 
the 75 sections, kneading was performed for 4 hours using the paint shaker. The glass bead was carried 
out the ** exception after kneading termination, and what distributed in water the resin which has the 
cartDoxyl group neutralized by the base, and the dispersing element which consists of a pigment was 
obtained. 

[0159] (2) Agitating by DISUPA. after adding water to what distributed in water the resin which has the 
carboxyl group neutralized by the **** base, and the dispersing element v\/hich consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to the pigment 
pH at this time was 3-5. 

[0160] (3) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 
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[0161] (4) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, 10% water solution of dimethylethanolamine was added until pH of a dispersing element was 
set to 8.5-9.5. Furthermore, after cx)ntinuing chuming for 1 hour, water was added, and it adjusted so that 
a nonvolatile matter might become 20%, and the anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-13) of a yellow color were obtained. 

[0162] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-13), tiie volume mean particle diameter of a microencapsulation pigment was 183nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0163] <The example 14 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the yellow color which used tiie organic pigment whose mean 
particle diameter is 220nm) 

It replaces witii "SHIMURA fast yellow and 8GTF" in the example 13 of manufacture. It is made to be the 
same as that of the example 13 of manufacture except having used "SHIMURA fast yellow and 4192" 
(the C.I. pigment yellow 154 by Dainippon Ink & Chemicals, Inc., mean particle diameter of 220nm, the 
maximum particle diameter of 350nm). Pigment kneading, ****, filtration and rinsing, neuti^lization, and 
re-distribution were performed, and the nonvolatile matter obtained 20% of anionic microencapsulation 
pigment content aquosity dispersion liquid (MC-14). 

[0164] As well as the example 1 of manufacture as a result of measuring the particle size of tiie 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-14), tiie volume mean particle diameter of a microencapsulation pigment was 245nm, and ttie 
particle lOOOnm or more was 0%. Moreover, ttie content of tine pigment in a microcapsule was 67%. 
[0165] <The example 15 of manufacture> (manufacture of tiie anionic microencapsulation pigment 
content aquosity dispersion liquid of tiie cyanogen color which used tiie base of a non-volatile) 
(1) After adding zirconia-beads 250g whose mean particle diameter is 0.5mm after adding tiie resin 
solution (A-6) 15.0 section, tiie dimetiiylettianolamine 1.1 section, and the "fast gene blue and TGR"15 
section which were obtained in tiie syntiietic example 6 to a glass bottle witfi a pigment kneading 
process capacity of 250ml, adding ion exchange water and making it a total amount become tiie 75 
sections, kneading was performed for 4 hours using tiie paint shaker The glass bead was carried out 
tiie ** exception after kneading termination, and what distributed in water the resin which has tiie 
cartDoxyl group neutralized by Uie base, and tiie dispersing element which consists of a pigment was 
obtained. 

[0166] (2) Agitating by DISURA, after adding water to what distributed in water tiie resin which has the 
cariDOxyl group neutralized by tiie **** base, and tiie dispersing element which consists of a pigment and 
diluting twice, it added until resin insolubilized 1 convention hydrochloric acid and it fixed to tiie pigment. 
pH at ttiis time was 3-5. 

[0167] (3) The salt was rinsed and tiie water cake was obtained, after carrying out suction filtration of tiie 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0168] (4) Agitating neuti^lization and tiie re-distribution water cake to an aquosity medium using 
DISUPA, tiie sodium-hydroxide water solution was added 10% until pH of a dispersing element was set 
to 8.5-9.5. Furthermore, after continuing chuming for 1 hour, water was added, and it adjusted so tiiat a 
nonvolatile matter might become 20%, and tiie anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-15) of a blue color were obtained. 

[0169] As well as the example 1 of manufacture as a result of measuring tiie particle size of tiie 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-15), tiie volume mean particle diameter of a microencapsulation pigment was 152nm, and tiie 
particle lOOOnm or more was 0%. Moreover, tiie content of tiie pigment in a microcapsule was 67%. 
[0170] <The example 16 of manufacture> (manufacture of tiie anionic microencapsulation pigment 
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content aquosity dispersion liquid of the Magenta color which used the base of a non-volatile) 
It replaces with "fast gene blue and TGR" in the example 15 of manufacture. Except having replaced 
with 10% sodium-hydroxide water solution further for neutralization, and having used the 
potassium-hydroxide water solution 10% using "a fast gene super Magenta and RTS" Like the example 
15 of manufacture, pigment kneading, ****, filtration and rinsing, neutralization, and re-distribution were 
perfomned, and the nonvolatile matter obtained 20% of anionic microencapsulation pigment content 
aquosity dispersion liquid (MC-16). 

[0171] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-16), the volume mean particle diameter of a microencapsulation pigment was 178nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0172] <The example 17 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the yellow color which used the base of a non-volatile) 
In the example 15 of manufacture, it replaced with 'Tast gene blue and TGR", and using "SHIMURA fast 
yellow and 8GTF", like the example 15 of manufacture, pigment kneading, ****, filtration and rinsing, 
neutralization, and re-distribution were perfonned, and the nonvolatile matter obtained 20% of anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-17) except having replaced with 
10% sodium-hydroxide water solution further for neutralization, and having used the lithium-hydroxide 
water solution 10%. 

[0173] As well as the example 1 of manufacture as a result of measuring the particle size of the 
microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-17), the volume mean particle diameter of a microencapsulation pigment was 182nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0174] <The example 18 of manufacture> (manufacture of the anionic microencapsulation pigment 
content aquosity dispersion liquid of the carbon black which carried out gelation processing of a capsule 
wall) 

(1) After adding the zirconia-beads 250 section whose mean particle diameter is 0.5mm after adding the 
resin solution (A-7) 15.0 section, the dimethylethanolamine 0.8 section, and the "MA-600 (Mitsubishi 
Chemical middle-class cartDon black: mean particle diameter of 18nm)" 15 section which were obtained 
in the synthetic example 7 to a glass bottle with a pigment kneading process capacity of 250ml, adding 
ion exchange water and making it a total amount become the 75 sections, kneading was performed for 4 
hours using the paint shaker. The glass bead was carried out the ** exception after kneading termination, 
and what distributed in water the resin which has the cariDoxyl group neutralized by the base, and the 
dispersing element which consists of a pigment was obtained. 

[0175] (2) After adding water to what distributed in water the resin which has the cartDoxyl group 
neutralized by the gelation processing base, and the dispersing element which consists of a pigment 
and diluting 3 times, heating gelation processing was earned out at 120 degrees C in the autoclave. 
[0176] (3) It added after canying out **** gelation processing until resin insolubilized 1 convention 
hydrochloric add and it fixed to the pigment in ordinary temperature, agitating by DISUPA. pH at this 
time was 3-5. 

[0177] (4) The salt was rinsed and the water cake was obtained, after carrying out suction filtration of the 
aquosity medium containing the pigment which filtration and rinsing resin fixed. 

[0178] (5) Agitating neutralization and the re-distribution water cake to an aquosity medium using 
DISUPA, the dimethylamino ethanol water solution was added 10% until pH of a dispersing element was 
set to 8.5-9.5. Furthermore, after continuing churning for 1 hour, water was added, and it adjusted so that 
a nonvolatile matter might become 20%, and the anionic microencapsulation pigment content aquosity 
dispersion liquid (MC-18) of cari3on black were obtained. 

[0179] As well as the example 1 of manufacture as a result of measuring the particle size of the 
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microencapsulation pigment in anionic microencapsulation pigment content aquosity dispersion liquid 
(MC-18), the volume mean particle diameter of a microencapsulation pigment was 149nm, and the 
particle lOOOnm or more was 0%. Moreover, the content of the pigment in a microcapsule was 67%. 
[0180] 
nable2] 







m ^ 




7Vy 




N. V. 








A- 5 


TGR 




DMAB 


148DII 


24. 5X 


ox 


51.7% 




A-4 


TGR 




DMAB 


ITOnu 


20% 


OX 


67% 




A-4 


TGR 




KaOB 


182nii 


20% 


OX 


67% 




A— 2 


TGR 




DMAE 


218DI1 


20X 


OX 


67% 


m^ms 


A- 3 


TGR 




DMAE 


650011 


20% 


17X 


67% 


smme 


A- 1 


RTS 




DMAE 


145011 


23.2% 


OX 


51.7% 


asmm? 


A-4 


RTS 




DMAE 


176011 


20% 


OX 


67% 




A-4 


RTS 


mm 


DMAE 


250nii 


20% 


OX 


83% 


mmm9 


A-4 


RTS 


mm 


DMAE 


ISOnn 


20% 


OX 


75% 




A-4 


RTS 


mm 


DMAB 


224im 


20% 


OX 


33% 



[0181] 
[Table 3] 
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[0182] The cable address in Table 2 and 3 is as follows. 

TGR : "fast gene blue and TGR" (C.L pigment blue 15 by Dainippon Ink & Chemicals, Inc.) 

RTS : "a fast gene super Magenta and RTS" (CI. pigment red 122 by Dainippon Ink & Chemicals, Inc.) 

DPP : "do MOFUTARU red and DPP-BO" (Ciba-Geigy C.I. pigment red 254) 

8GTF: "SHIMURAfast yellow and 8GTF" (C.I. pigment yellow 17 by Dainippon Ink & Chemicals, Inc.) 
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4192: "SHIMURA fast yellow, 4192" (C.L pigment yellow 154 by Dainippon Ink & Chemicals, Inc.) 
CB : carbon black DMAEidimethylamino ethanol particle diameter : Volume mean-particle-diameter N.V. 
of a microencapsulation pigment: Nonvolatile matter concentration coarse grain : Rate pigment content 
of a particle with a particle size [ of a microencapsulation pigment ] of lOOOnm or more : Content rate of 
the pigment in a microcapsule [0183] <Example 1> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid whose pigment content in a microencapsulation pigment is 
67%) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-2) 37.5 section of the 
copper phthalocyanine blue obtained in the example 2 of manufacture, the ethylene glycol 7.5 section, 
the glycerol 5.0 section, the diethylene-glycol monobutyl ether 0.5 section, the 
ethylene-glycol-monomethyl-ether 15.0 section, the isopropyl alcohol 3.0 section, the diethanolamine 3.0 
section, and the ion-exchange-water 28.5 section were mixed, and the pigment content prepared the 
recording ink of 5.0% of cyanogen color in it. 

[0184] <Example 2> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content In a microencapsulation pigment is 67%) 
In the example 1, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (l\/IC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a Magenta color was prepared like the example 1 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-7) of the Magenta color obtained in 
the example 7 of manufacture. 

[0185] <Example 3> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 1 , it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a yellow color was prepared like the example 1 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-13) of the yellow color obtained in 
the example 13 of manufacture. 

[0186] In examples 1. 2, and 3, since in preparing recording ink dispersers, such as a bead mill and a roll, 
were not needed but it prepared only by only mixing especially, while a distributed fadlity is unnecessary, 
can shorten a distributed process and an effort, being able to perform compaction of production time, or 
laborsaving of distributed energy and raising productivity greatly, a manufacturing cost is reducible. 
Moreover, the pigment content in aquosity dispersion liquid was also as high as 13.4% or more, the 
pigment content in an anionic microencapsulation pigment is as high as 67%, and versatility was [ the 
anionic microencapsulation pigment content aquosity dispersion liquid used for these could add other 
ingredients, such as water soluble resin used in order to improve the engine performance as recording 
ink, and a water-soluble organic solvent in most amount, and ] high [ dispersion liquid ]. 
[0187] Next, the volume mean particle diameter after storing at a room temperature, and the 
sedimentation nature of a particle were shown in Table 4 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedimentation of a particle is not seen further, but it is dear volume mean particle diameter's of the 
anionic microencapsulation pigment in each recording ink obtained in the examples 1, 2, and 3 to excel 
in storage stability and distributed stability very much compared with the conventional 
microencapsulation pigment. 

[0188] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was 
recorded on an OHP sheet and copy paper using the printer of commerdal Bubble Jet using the 
above-mentioned recording ink. As shown in Table 6, this record image had definition and the high depth 
of shade, and they were excellent in color rendering properties or transparency. Moreover, since the 
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image recorded on the OHP sheet was excellent in transparency, it showed colorful projection drawing. It 
did not disappear, even if it attached water and ground the record image on an OHP sheet, and it 
excelled also in the water resisting property. Moreover, even if it used it repeatedly, the nozzle which 
makes ink breathe out was not got blocked. 

[0189] <The example 1 of a comparison> (manufacture of the recording ink with which the mean particle 
diameter of a microencapsulation pigment used the microencapsulation pigment dispersion liquid to 
which the maximum particle diameter exceeds lOOOnm by 650nm) 

In the example 1, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a cyanogen color was prepared like the example 1 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (M05) of the copper phthalocyanine blue 
obtained in the example 5 of manufacture. 

[0190] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of the cyanogen color obtained in the example 1 of a 
comparison, and 30 days. Although the volume mean particle diameter of the anionic 
microencapsulation pigment in the recording ink of this example of a comparison is before and after 
storage and showed the almost equivalent value, sedimentation of a particle v^s seen and its distributed 
stability was bad. 

[0191] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper 
using the commercial bubble-jet printer using the above-mentioned recording ink. As shown in Table 9, 
tills record image had definition and tiie low deptii of shade, and they lacked in color rendering 
properties or transparency. Moreover, tine image recorded on tiie OHP sheet did not show opaque and 
colorful projection drawing, and was not able to use it for tiie OHP sheet. Moreover, while using it 
repeatedly, ttie nozzle which makes ink breatfie out was got blocJ^ed and use of a printer became 
impossible. 

[0192] <Example 4> (manufac:ture of tiie recording ink whic:h used tiie microencapsulation pigment 
dispersion liquid whose pigment cx)ntent In a microenc:apsulation pigment is 51.7%) 
In tiie anionic microencapsulation pigment content aquosity dispersion-llquld (MC-1) 47.4 section of tiie 
copper phthalocyanine blue obtained in the example 1 of manufacrture, the ethylene glycol 20 secrtion, 
the dietiianolamine 3.0 section, and tiie ion-exc:hange-water 29.6 sec:tion were mixed, and the pigment 
content prepared the recording ink of 6% of cyanogen color in it. 

[0193] <Example 5> (manufac:ture of tiie recx>rding Ink whicti used tiie microencapsulation pigment 
dispersion liquid whose pigment cx)ntent in a microencapsulation pigment is 51.7%) 
In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-6) 50.0 sec:tion of the 
Magenta cx)lor obtained in tiie example 6 of manufac*jre, tiie ethylene glycol 20 section, the 
dietiianolamine 3.0 section, and tiie lon-exc:hange-water 27.0 secrtlon were mixed, and tiie pigment 
content prepared tiie recording ink of 6% of Magenta color in it. 

[0194] <Example 6> (manufac*jre of the recx)rding ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 51.7%) 
In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-1 2) 48.8 section of the 
yellow color obtained in tiie example 12 of manufac:ture, tiie ethylene glycx)l 20 section, the 
diethanolamine 3.0 sec:tion, and tiie lon-exchange-water 28.2 section were mixed, and the pigment 
cx)ntent prepared tiie recxjrding ink of 6% of yellow color in it. 

[0195] In these examples 4, 5, and 6, since in preparing recording ink dispersers, such as a bead mill 
and a roll, were not needed but it prepared only by only mixing especially, while a distributed facility is 
unnec:essary, can shorten a distributed proc:ess and an effort, being able to perform cx)mpaction of 
produc:tion time, or laborsaving of distributed energy and raising prcxiuctlvlty greatly, a manufacturing 
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cosi is reducible. Moreover, the pigment content in aquosity dispersion liquid was also as high as 10% or 
more, the pigment content in an anionic microencapsulation pigment is as high as 51.7%, and versatility 
was [ the anionic microencapsulation pigment content aquosity dispersion liquid used for these could 
add other ingredients, such as a water-soluble organic solvent used in order to improve the engine 
performance as recording ink, in most amount, and ] high [ dispersion liquid ]. 

[0196] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 4 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedimentation of a particle is not seen further, but it is dear volume mean particle diameter's of the 
anionic microencapsulation pigment in the recording ink of this example to excel in storage stability and 
distributed stability very much compared with the conventional microencapsulation pigment 
[0197] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was 
recorded on an OHP sheet and copy paper using the ink jet printer of a commercial piezo method using 
the above-mentioned recording ink. As shown in Table 6, this record image had definition and the high 
depth of shade, and they were excellent in color rendering properties or transparency. Moreover, since 
the image recorded on the OHP sheet was excellent in transparency, it showed colorful projection 
drawing. It did not disappear, even if it attached water and ground the record image on an OHP sheet, 
and it excelled also in the water resisting property. Moreover, even if it used it repeatedly, the nozzle 
which makes ink breathe out was not got blocked. 

[0198] <Example 7> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-2) 44.8 section of the 
copper phthalocyanine blue obtained in the example 2 of manufacture, the aqueous ammonia solution 
5.0 section (equivalent to the resin solid content 2.5 section) of styrene acrylic add resin of 50% of 
nonvolatile matters of the acid number 163 and molecular weight 25,000, the ethylene glycol 20 section, 
the diethanolamine 3.0 section, and the ion-exchange-water 27.2 section were mixed, and the pigment 
content prepared the recording ink of 6% of cyanogen color in it. 

[0199] <Example 8> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a Magenta color was prepared like the example 7 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-7) of the Magenta color obtained in 
the example 7 of manufacture. 

[0200] <Example 9> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a yellow color was prepared like the example 7 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-13) of the yellow color obtained in 
tiie example 13 of manufacture. 

[0201] <Example 10> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 75%) 
The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic add resin used for tiie anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-9) 40.0 section of the Magenta color obtained in the example 9 of manufacture in 
the example 7, the ethylene glycol 20 section, tiie diethanolamine 3.0 section, and ttie 
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ion-exchange-water 32.0 section were mixed, and the pigment content prepared the recording ink of 6% 
of Magenta color. 

[0202] <Example 11 > (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid whose pigment content in a microencapsulation pigment is 67%) 
In the example 7, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-2) of the copper phthalocyanine blue obtained in the example 2 of manufacture, and the 
recording ink of a cyanogen color was prepared like the example 7 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-4) of the copper phthalocyanine blue 
obtained in the example 4 of manufacture. 

[0203] In examples 7, 8, 9, 10, and 11, since in preF>aring recording ink dispersers, such as a bead mill 
and a roll, were not needed but it prepared only by only mixing especially, while a distributed facility is 
unnecessary, can shorten a distributed process and an effort, being able to periderm compaction of 
production time, or laborsaving of distributed energy and raising productivity greatly, a manufacturing 
cost is reducible. Moreover, the pigment content in aquosity dispersion liquid was also as high as 13.4% 
or more, the pigment content in an anionic microencapsulation pigment is as high as 67% or more, and 
versatility was [ the anionic microencapsulation pigment content aquosity dispersion liquid used for these 
could add other ingredients, such as water soluble resin used in order to improve the engine 
performance as recording ink, and a water-soluble organic solvent, in most amount, and ] high 
[ dispersion liquid ]. 

[0204] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 5 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedimentation of a particle is not seen further, but it is dear volume mean particle diameter's of the 
anionic microencapsulation pigment in the recording ink of this example to excel in storage stability and 
distributed stability very much compared with the conventional microencapsulation pigment. 
[0205] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was 
recorded on an OHP sheet and copy paper using the ink jet printer of a commercial piezo method using 
the above-mentioned recording ink. As shown in Tables 6 and 7, this record image had definition and the 
high depth of shade, and they were excellent in color rendering properties or transparency. Moreover, 
since the image recorded on the OHP sheet was excellent in transparency it showed colorful projection 
drawing. It did not disappear, even if it attached water and ground the record image on an OHP sheet, 
and it excelled also in the water resisting property. Moreover, even if it used it repeatedly, the nozzle 
which makes ink breathe out was not got blocked. 

[0206] <The example 2 of a comparison> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid whose pigment content in a microencapsulation pigment is 
33%) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic add resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-10) 90.1 section of the Magenta color obtained in the example 10 of manufacture 
in the example 7, the ethylene glycol 1.9 section, and the diethanolamine 3.0 section were mixed, and 
the pigment content prepared the recording ink of 6% of Magenta color. 

[0207] The anionic microencapsulation pigment content aquosity dispersion liquid used for this had the 
pigment content as low as 33% in an anionic microencapsulation pigment, and its pigment content in 
aquosity dispersion liquid was also as low as 6,6%, and they were what a limitation is in the addition of 
other ingredients, such as water soluble resin used in order to improve the engine performance as 
recording ink, and a water-soluble organic solvent, with the depth of shade of recording ink maintained, 
and lacks in versatility. Moreover, since there were many amounts of resin used for a microcapsule, the 
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problem arose in compatibility with other ingredients. 

[0208] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this Magenta color, and 30 days. It is before and after 
storage, the almost equivalent value was shown, and sedimentation of a particle was not seen further, 
but the volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of 
this example of a comparison was very excellent in storage stability and distributed stability. 
[0209] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. Since 
there were few additions of the ethylene glycol in recording ink, it produced a blot and flipping to copy 
paper or an OHP sheet, and as the record image was shown in Table 9, definition was low and color 
rendering properties and transparency were missing. Moreover, the image recorded on the OHP sheet 
did not show opaque and colorful projection drawing, and was not able to use it for the OHP sheet. It did 
not disappear, even if it attached water and ground the record image on an OHP sheet, and it excelled in 
the water resisting property. Moreover, when it was used repeatedly, the nozzle which makes ink breathe 
out might be got blocked. 

[0210] <The example 3 of a comparison> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid whose pigment content in a microencapsulation pigment is 
83%) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic add resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-8) 36.1 section of the Magenta color obtained in the example 8 of manufacture in 
the example 7, the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
iorvexchange-water 35.9 section were mixed, and the pigment content prepared the recording ink of 6% 
of Magenta color. 

[0211] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this Magenta color, and 30 days. Since the anionic 
microencapsulation pigment in the recording ink of this example of a comparison had low resin 
concentration, a pigment was not made as for things to maintaining at stability in the detailed condition, 
but a lifting and volume mean particle diameter became large about the condensation after storage, 
sedimentation of a particle was also seen, and the anionic microencapsulation pigment had storage 
stability and bad distributed stability. 

[0212] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. Since 
the capsule had caused condensation, as shown in Table 9, this record image had definition and the low 
depth of shade, and they lacked In color rendering properties or transparency. Moreover, the image 
recorded on the OHP sheet did not show opaque and colorful projection drawing, and was not able to 
use it for the OHP sheet. Moreover, while using it repeatedly, the nozzle which makes ink breathe out 
was got blocked and use of a printer became impossible. 

[0213] <The example 4 of a comparison> (manufacture of the recording ink with which the mean particle 
diameter of a microencapsulation pigment used the microencapsulation pigment dispersion liquid to 
which the maximum particle diameter exceeds lOOOnm by 650nm) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic acid resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-5) 44,8 section of the copper phthalocyanine blue obtained in the example 5 of 
manufacture in the example 7, the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
iorvexchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
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[0214] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean partide diameter of the 
microencapsulation pigment in the recording ink of this cyanogen color, and 30 days. Although the 
volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of this 
example of a comparison is before and after storage and showed the almost equivalent value, 
sedimentation of a partide was seen and storage stability and its distributed stability were bad. 
[0215] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As 
shov^ in Table 9, this record image had definition and the low depth of shade, and they lacked in color 
rendering properties or transparency. Moreover, the image recorded on the OHP sheet did not show 
opaque and colorful projection drawing, and was not able to use it for the OHP sheet. Moreover, while 
using it repeatedly, the nozzle which makes ink breathe out was got blocked and use of a printer 
became impossible. 

[0216] <The example 5 of a comparison> (manufacture of the recording ink which used the 
microencapsulation pigment dispersion liquid to which the mean partide diameter of an organic pigment 
exceeds 200nm) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic add resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-11) 44.8 section of the Magenta color obtained in the example 11 of manufacture 
in the example 7, the ethylene glycol 20 section, the diethanolamine 3.0 section, and the 
ion-exchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of Magenta color 

[0217] The volume mean partide diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean partide diameter of the 
microencapsulation pigment in the recording ink of this Magenta color, and 30 days. It is before and after 
storage, the almost equivalent value was shown, and sedimentation of a particle was not seen, but the 
volume mean partide diameter of the anionic microencapsulation pigment in the recording ink of this 
example of a comparison was excellent in storage stability and distributed stability. 
[0218] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As 
shown in Table 9, this record image had definition and the low depth of shade, and they lacked in color 
rendering properties or transparency. Espedally the image recorded on the OHP sheet did not show 
opaque and colorful projection drawing, and was not able to use it for the OHP sheet. Moreover, even if it 
used it repeatedly, the nozzle which makes ink breathe out was not got blocked. 
[0219] <The example 6 of a comparison> (manufadure of the recording ink which used the 
microencapsulation pigment dispersion liquid to which the mean partide diameter of an organic pigment 
exceeds 200nm) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic add resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-14) 44.8 section of the yellow color obtained in the example 14 of manufacture in 
the example 7, the ethylene glycol 20 section, the JIETANORU amine 3.0 section, and the 
ion-exchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of yellow color 

[0220] The volume mean partide diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 8 for the volume mean partide diameter of the 
microencapsulation pigment in the recording ink of this yellow color, and 30 days. It is before and after 
storage, the almost equivalent value was shown, and sedimentation of a particle was not seen, but the 
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volume mean particle diameter of the anionic microencapsulation pigment in the recording ink of this 

example of a comparison was excellent in storage stability and distributed stability. 

[0221] Next, the color record image of a Magenta color was recorded on an OHP sheet and copy paper 

using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As 

shown in Table 9, this record image had definition and the low depth of shade, and they lacked in color 

rendering properties or transparency. Especially the image recorded on the OHP sheet did not show 

opaque and colorful projection drawing, and was not able to use it for the OHP sheet. Moreover, even if it 

used it repeatedly, the nozzle which makes ink breathe out was not got blocked. 

[0222] <Example 12> (manufacture of the recording ink which used the microencapsulation pigment 

dispersion liquid of the base of a non-volatile) 

In the anionic microencapsulation pigment content aquosity dispersion-liquid (MC-15) 37.5 section of the 
copper phthalocyanine blue obtained in the example 15 of manufacture, the ethylene glycol 5 section, 
the glycerol 10.0 section, the diethanolamine 3.0 section, and the ion-exchange-water 44.5 section were 
mixed, and the pigment content prepared the recording ink of 5.0% of cyanogen color in it. 
[0223] <Example 13> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid of the base of a non-volatile) 

In the example 12, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-15) of the copper phthalocyanine blue obtained in the example 15 of manufacture, and the 
recording ink of a Magenta color was prepared like the example 12 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-16) of the Magenta color obtained in 
the example 16 of manufacture. 

[0224] <Example 14> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid of the base of a non-volatile) 

In the example 12, it replaced with the anionic microencapsulation pigment content aquosity dispersion 
liquid (MC-15) of the copper phthalocyanine blue obtained in the example 15 of manufacture, and the 
recording ink of a yellow color was prepared like the example 12 except having used the anionic 
microencapsulation pigment content aquosity dispersion liquid (MC-17) of the yellow color obtained in 
the example 17 of manufacture. 

[0225] In examples 12, 13, and 14, since in preparing recording ink dispersers, such as a bead mill and 
a roll, were not needed but it prepared only by only mixing especially, while a distributed facility is 
unnecessary, can shorten a distributed process and an effort, being able to periderm compaction of 
production time, or laborsaving of distributed energy and raising productivity greatly, a manufacturing 
cost is reducible. Moreover, the pigment content in aquosity dispersion liquid was also as high as 13.4% 
or more, the pigment content in an anionic microencapsulation pigment is as high as 67%, and versatility 
was [ the anionic microencapsulation pigment content aquosity dispersion liquid used for these could 
add other ingredients, such as water soluble resin used in order to improve the engine performance as 
recording ink, and a water-soluble organic solvent in most amount, and ] high [ dispersion liquid ]. 
[0226] Next, the volume mean particle diameter after storing at a room temperature, and the 
sedimentation nature of a particle were shown in Table 5 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of these cyanogen color, a Magenta color, and a yellow 
color, and 30 days. It is before and after storage, an almost equivalent value is shown, and 
sedimentation of a particle is not seen further, but it is dear volume mean particle diameter's of the 
anionic microencapsulation pigment in each recording ink obtained in the examples 12. 13. and 14 to 
excel in storage stability and distributed stability very much compared with the conventional 
microencapsulation pigment. 

[0227] Next, the color record image of a cyanogen color, a Magenta color, and a yellow color was 
recorded on an OHP sheet and copy paper using the printer of a commercial piezo method using the 
above-mentioned recording ink. As shown in Table 7, these record images had definition and the high 
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depth of shade, and they were excellent in color rendering properties or transparency. Moreover, since 
this record image was excellent in transparency, it showed colorful projection drawing. Furthermore, 
when water was attached and the record image on an OHP sheet was **(ed), it was easy to disappear, 
but even if it hung down several drops of water to the record image In the copy paper, it spread, a record 
image did not disappear and it excelled also in the water resisting property. 

[0228] Moreover, since the count of cleaning was managed with less than 3 times compared with the 
case where an volatile amine is used when it was cleaned and used after leaving the nozzle which 
packed the ink of these cyanogen colors, a Magenta color, and a yellow color for 15 days at a room 
temperature, it excelled in redispersible [ of ink ] very much. 

[0229] <Example 15> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid which earned out gelation processing) 

In the anionic microencapsulation pigment content aquosity dispersiorhliquid (MC-18) 37.5 section of the 
carbon black obtained in the example 18 of manufacture, the ethylene glycol 5 section, the glycerol 10.0 
section, the diethanolamlne 3.0 section, and the lon-exchange-water 44.5 section were mixed, and the 
pigment content prepared the recording ink of 5.0% of cartoon black in it. 

[0230] Next, the volume mean particle diameter after storing at a room temperature, and the 
sedimentation nature of a particle were shown in Table 5 for the volume mean particle diameter of the 
microencapsulation pigment In the recording Ink of this carbon black, and 30 days. It is before and after 
storage, an almost equivalent value Is shown, and sedimentation of a particle Is not seen further, but it is 
dear volume mean particle diameter's of the anionic microencapsulation pigment in this recording ink to 
excel In storage stability and distributed stability very much compared with the conventional 
microencapsulation pigment 

[0231] Next, the record Image of a BURRAKU color was recorded on an OHP sheet and copy paper 
using the Ink jet printer of a commercial piezo method using the above-mentioned recording Ink. As 
shown in Table 7, these record images had a Japanese lacquer black tint, and definition and its depth of 
shade were high. Furthermore, it was it hard to disappear to attach water and to ** the record image on 
an OHP sheet, and excelled also in the water resisting property. 

[0232] Moreover, when it was cleaned and used after leaving the nozzle which packed this recording Ink 
for 15 days at a room temperature, since the count of cleaning y\/as managed with 6 times, it excelled 
also in redispersible [ of ink ]. 

[0233] Furthermore, when this recording ink was put into the glass bottle, and was sealed and the 
thermostat performed the resistance to solvents test for ten days at 80 degrees C, it excelled very much, 
without volume mean particle diameter being changeless and condensing compared with 189nm and 
trial before. 

[0234] <Example 16> (manufacture of the recording ink which used the microencapsulation pigment 
dispersion liquid of the base of a non-volatile) 

The aqueous ammonia solution 5.0 section (equivalent to the resin solid content 2.5 section) of the 
styrene acrylic add resin used for the anionic microencapsulation pigment content aquosity 
dispersion-liquid (MC-3) 44.8 section of the copper phthalocyanine blue obtained in the example 3 of 
manufacture in the example 7, the ethylene glycol 20 section, the diethanolamlne 3.0 section, and the 
ion-exchange-water 27.2 section were mixed, and the pigment content prepared the recording ink of 6% 
of cyanogen color. 

[0235] The volume mean particle diameter after storing at a room temperature, and the sedimentation 
nature of a particle were shown in Table 5 for the volume mean particle diameter of the 
microencapsulation pigment in the recording ink of this cyanogen color, and 30 days. It is before and 
after storage, the almost equivalent value was shown, and sedimentation of a particle was not seen, but 
the volume mean particle diameter of the anionic microencapsulation pigment In the recording ink of this 
example of a comparison was excellent In storage stability and distributed stability. 
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[0236] Next, the color record image of a cyanogen color was recorded on an OHP sheet and copy paper 
using the ink jet printer of a commercial piezo method using the above-mentioned recording ink. As 
sho\A/n in Table 7, this record image had definition and the high depth of shade, and they were excellent 
in color rendering properties or transparency. Projection drawing transparent [ espedally the image 
recorded on the OHP sheet ] and colorful was shown. Furthermore, when water was attached and the 
record image on an OHP sheet was **(ed), it was easy to disappear, but even if it hung down several 
drops of water to the record image in the copy paper, it spread, a record image did not disappear and it 
excelled also in the water resisting property. 

[0237] Moreover, when it was cleaned and used after leaving the nozzle which packed the recording ink 
of this cyanogen color for 1 5 days at a room temperature, since the count of cleaning was managed with 
less than 3 times, it excelled in redispersible [ of ink ] very much. 
[0238] 
[Table 4] 
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[0239] 
(Table 5] 



69/72 



JP-A-9-151342 

















MC — 4 


2 2 5 


2 2 1 


o 




MC- 1 5 


15 8 


15 4 


o 




MC- 1 6 


18 2 


17 4 


o 




MC— 1 7 


18 8 


19 3 


o 




MC- 1 8 


15 3 


14 7 


o 




MC-3 


17 2 


1 7 1 


o 



[0240] The cable address in Tables 4 and 5, the evaluation approach, and the valuation basis are as 
follows. 

Volume mean diameter : volume mean particle diameter of an anionic microencapsulation pigment (nm) 
Sedimentation nature : [0241] as which sedimentation condition 0= fitness x= sedimentation of the 
particle after storage is regarded 
|Table6] 
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[0242] 
[Table 7] 
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[0243] The cable address in Tables 6 and 7, the evaluation approach, and the valuation basis are as 
follows. 

BJ : Inkjet printer of Bubble Jet PJ : Ink jet printer of a piezo method Redispersible : While it had been 
filled up with ink, it prints again after leaving it in mesoecium for 15 days at a room temperature, and 
easy estimates. 

O = cleaning is printable within 3 times. **= cleaning 4-9 times More than x=10 time - : Un-evaluating. 
\Afeter resisting property : An 0=OHP sheet does not disappear, either. In **= copy paper, a blot [ little ] It 
pemrieates in x= copy paper and a record image cannot be read. Definition : 0= fitness x = it is bad. 
Depth of shade : O = it is high, x = it is low. Transparency : 0= transparence x= opacity [0244] 
[Table 8] 
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[0245] The cable address in Table 8, the evaluation approach, and the valuation basis are as follows. 
Volume mean diameter : volume mean particle diameter of an anionic microencapsulation pigment (nm) 
Sedimentation nature : [0246] as which sedimentation condition 0= fitness x= sedimentation of the 
particle after storage is regarded 
Uable 9] 
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[0247] The cable address in Table 9, the evaluation approach, and the valuation basis are as follows. 
BJ : Inkjet printer of Bubble Jet PJ : Ink jet printer of a piezo method Redispersible : \Nhi\e it had been 
filled up with ink, it prints again after leaving it in mesoecium for 15 days at a room temperature, and 
easy estimates. 

O = cleaning is printable within 3 times. **= cleaning 4-9 times More than x=10 time - : un-evaluating. 
Water resisting property : An 0=OHP sheet does not disappear, either In **= copy paper, a blot [ little ] It 
pemneates in x= copy paper and a record image cannot be read. Definition : O = good x = it is bad. 
Depth of shade : O = it is high, x = it is low. Transparency : 0= transparence x = opaque 
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[Method of Amendment] Modification 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

the recording ink characterized by being in the range the organic pigment in an anionic 
microencapsulation pigment or \A/hose content rate of carbon black it is anionic microencapsulation 
pigment content aquosity dispersion liquid which cover an organic pigment or carbon black with anionic 
radical content organic high molecular compounds, and change, and is 35 - 80 % of the weight -- service 
water ~ sex dispersion liquid. 
[Claim 2] 

Aquosity dispersion liquid for recording ink according to claim 1 whose mean particle diameter the 
maximum [>article diameter of an anionic microencapsulation pigment is lOOOnm or less, and is SOOnm 
or less. 
[Claim 3] 

Aquosity dispersion liquid for recording ink according to claim 1 or 2 characterized by for the maximum 
particle diameter being 200nm or less, and being an anionic microencapsulation pigment containing the 
organic pigment or carbon black in the range whose mean particle diameter of a primary particle is 
10-100nm. 
[Claim 4] 

Aquosity dispersion liquid for recording ink according to claim 1, 2, or 3 characterized by containing the 
anionic microencapsulation pigment which covered the curing agent and/or the high molecular 
compound, and the organic pigment with anionic radical content organic high molecular compounds. 
[Claim 5] 

Aquosity dispersion liquid for recording ink according to claim 1, 2, or 3 using the anionic 
microencapsulation pigment obtained by throwing water into the organic solvent phase containing 
anionic radical content organic high molecular compounds and an organic pigment, or carbon black. 
[Claim 6] 

Aquosity dispersion liquid for recording ink according to claim 4 using the anionic microencapsulation 
pigment obtained by throwing water into the organic solvent phase containing anionic radical content 
organic high molecular compounds, an organic pigment or carbon black and a curing agent, and/or a 
high molecular compound. 
[Claim 7] 

Aquosity dispersion liquid for recording ink according to claim 5 or 6 using the anionic 
microencapsulation pigment obtained by throwing in water, irradiating a supersonic wave at the organic 
solvent phase containing anionic radical content organic high molecular compounds and an organic 
pigment, or cariDon black. 
[Claim 8] 

Aquosity dispersion liquid for recording ink according to claim 1, 2, or 3 using the anionic 
microencapsulation pigment obtained by supplying the organic solvent phase containing anionic radical 
content organic high molecular compounds and an organic pigment, or cariDon black underwater. 
[Claim 9] 

Aquosity dispersion liquid for recording ink according to claim 4 using the anionic microencapsulation 
pigment obtained by supplying the organic solvent phase containing anionic radical content organic high 
molecular compounds, an organic pigment or cariDon black and a curing agent, and/or a high molecular 
compound underwater. 
[Claim 10] 

Aquosity dispersion liquid for recording ink according to claim 1. 2. 3. or 4 using the anionic 
microencapsulation pigment obtained by neutralizing all the anionic all [ a part or ] using a basic 
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compound in the water cake vMch consists of anionic radical content organic high molecular 
compounds and an organic pigment, or carbon black. 
[Claim 11] 

Aquosity dispersion liquid for recording ink according to claim 8 or 9 which use the water cake obtained 
by the process which neutralizes that a basic compound is also in all the anionic all [ a part or ] of anionic 
radical content organic high molecular compounds, and consists of a process kneaded an organic 
pigment or carbon black, and in an aquosity medium, and a process which pH is carried out to an acid 
compound being at neutrality or acidity, and anionic radical content organic high molecular compounds 
are deposited, and fixes to a pigment 
[Claim 12] 

Recording ink containing the aquosity dispersion liquid for recording ink according to daim 1, 2. 3, 4. 5, 6, 
7. 8, 9, 10, or 11. 
[Claim 13] 

Recording ink according to claim 12 which is an object for ink jet printers. 
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